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CLAIMS 
[Claim(s)] 

[Claim 1] The anionic or cationic ink containing the solvent which dissolves color material, the 
polymerization nature component converted into a polymer by grant of energy, and this 
polymerization nature component, and the above-mentioned ink are an ink set characterized by 
combining the liquid constituent which contains in reversed polarity the particle to which the 
front face is charged in the state of distribution. 

[Claim 2] The ink set according to claim 1 whose energy to give is ultraviolet rays, an electron 
ray, or heat 

[Claim 3] Furthermore, the ink set according to claim 1 which contains a photopolymerization 
initiator in a liquid constituent and/or ink. 

[Claim 4] The ink set according to claim 1 constituted preventing condensation of the color 
material in ink in case a particle forms the coloring section on recorded media so that this 
particle front face may be adsorbed in color material. 

[Claim 5] The ink set according to claim 1 with which the color material in ink is constituted by 
the front face so that it may adsorb in the state of a single molecule in case a particle forms the 
coloring section on recorded media. 

[Claim 6] The ink set according to claim 1 whose ink is at least one chosen from yellow ink, 
Magenta ink, cyanogen ink, black ink, red ink, blue ink, and Green ink. 

[Claim 7] The ink set according to claim 1 whose ink is in a separate condition respectively and 
contains yellow ink, Magenta ink, and cyanogen ink. 

[Claim 8] The ink set according to claim 1 whose ink is in a separate condition respectively and 
contains yellow ink, Magenta ink, cyanogen ink, and black ink. 

[Claim 9] The ink set according to claim 1 in the range whose ink is anionic and whose F- 
potential of a liquid constituent is +5-+90mV. 

[Claim 10] The ink set according to claim 1 with which ink is anionic and pH of this liquid 
constituent is adjusted for the liquid constituent to 2-7 including the acid. 
[Claim 11] The ink set according to claim 10 whose underwater primary dissociation constant 
electric dissociation exponent of an acid is five or less. 

[Claim 12] An ink set given in any 1 term of claims 1-1 1 which ink has anionic and the anionic 
compound contains in ink. 

[Claim 13] The ink set containing the water soluble dye which has an anionic radical as an 
anionic compound according to claim 12. 

[Claim 14] The ink set containing the pigment which has an anionic radical on a front face as an 
anionic compound according to claim 12. 

[Claim 15] The ink set according to claim 12 whose ink contains a pigment and the anionic 
compound which is the dispersant of this pigment 

[Claim 16] The ink set according to claim 1 in the range whose ink is cationicity and whose F- 
potential of a liquid constituent is -5 — 90mV. 

[Claim 17] The ink set according to claim 1 with which ink is cationicity and pH of this liquid 
constituent is adjusted for the liquid constituent to the range of 7-12 including the base. 
[Claim 18] The ink set according to claim 17 whose underwater primary dissociation constant 
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pKb of a base is five or les^^ 
[Claim 19] An ink set given in any 1 term of claims 1-8 which ink has cationicity and the cationic 
compound contains in this ink, and claims 16-18. 

[Claim 20] An ink set given in any 1 term of claims 1-19 in the range whose mean particle 
diameter of a particle is 0.005-1 micrometer. 

[Claim 21] (i) The process which gives the anionic or cationic ink containing the solvent which 
dissolves the polymerization nature component and this polymerization nature component which 
carry out a polymerization to color material by grant of energy to recorded media, And it is the 
approach of forming the coloring section in the recorded media which have the process which 
gives the liquid constituent which contains in a polarity contrary to (ii) this ink the particle to 
which the front face is charged in the state of distribution to recorded media. The formation 
approach of the coloring section to the recorded media characterized by being given so that the 
above-mentioned ink and a liquid constituent may touch the front face of the above-mentioned 
recorded media in the state of a liquid mutually. 

[Claim 22] The formation approach of the coloring section to the recorded media according to 
claim 21 with which a process (i) is performed after a process (ii) is performed at least 
[Claim 23] The formation approach of the coloring section to the recorded media according to 
claim 21 with which a process (ii) is performed after a process (i) is performed at least. 
[Claim 24] The formation approach of the coloring section to the recorded media according to 
claim 21 constituted so that a process (ii) may be performed after a process (i) is performed, and 
a process (i) may be performed again after that 

[Claim 25] The formation approach of the coloring section to recorded media given in any 1 term 
of claims 21-24 which perform grant to the recorded media of the ink in a process (i) by the ink 
jet record approach of a method of making this ink breathing out from an orifice according to a 
record signal. 

[Claim 26] The formation approach of the coloring section to the recorded media according to 
claim 25 whose ink jet record approach is an approach of making ink breathing out from an 
orifice by making heat energy acting on ink. 

[Claim 27] The formation approach of the coloring section to recorded media given in any 1 term 
of claims 21-26 which perform grant to the recorded media of the liquid constituent in a process 
(ii) by the ink jet record approach of a method of making this liquid constituent breathing out 
from an orifice according to a record signal. 

[Claim 28] The formation approach of the coloring section to the recorded media according to 
claim 27 whose ink jet record approach is an approach of making heat energy acting on a liquid 
constituent and making a liquid constituent breathing out from an orifice. 

[Claim 29] The formation approach of the coloring section to the recorded media characterized 
by performing the process which gives energy and carries out the polymerization of this 
polymerization nature component after forming the coloring section in any 1 term of claims 21- 
28 by the approach of a publication. 

[Claim 30] The formation approach of the coloring section to the recorded media according to 
claim 29 whose energy to give is ultraviolet rays, an electron ray, or heat 
[Claim 31] The ink hold section which held the anionic or cationic ink containing the solvent 
which dissolves the polymerization nature component and this polymerization nature component 
which carry out a polymerization to color material by grant of energy, The 1st record unit 
equipped with the ink jet head for making this ink breathe out, The liquid constituent hold section 
which held the liquid constituent which contains in a polarity contrary to the above-mentioned 
ink the particle to which the front face is charged in the state of distribution, The ink jet 
recording device characterized by having the 2nd record unit equipped with the ink jet head for 
making this liquid constituent breathe out, and the means which carries out the polymerization of 
this polymerization nature component 

[Claim 32] The ink hold section which held the anionic or cationic ink containing the solvent 
which dissolves color material, the polymerization nature component converted into a polymer by 
grant of energy, and this polymerization nature component The liquid constituent hold section 
which held the liquid constituent which contains in a polarity contrary to this ink the particle to 
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which the front face is cha^^a in the state of distribution, The ink jet recording device 
characterized by having the ink jet head for making the ink held in the above-mentioned ink hold 
section, and the liquid constituent held in the above-mentioned liquid constituent hold section 
breathe out independently respectively, and the means which carries out the polymerization of 
this polymerization nature component. 

[Claim 33] The ink jet recording device according to claim 31 or 32 whose ink jet head is a 
thermal ink jet head which makes heat energy act and makes a liquid breathe out. 
[Claim 34] The formation approach of the coloring section to the recorded media according to 
claim 29 whose energy to give is ultraviolet rays, an electron ray, or heat. 

[Claim 35] It is given to recorded media with the anionic or cationic ink containing the solvent 
which dissolves the polymerization nature component and this polymerization nature component 
which carry out a polymerization to color material by grant of energy. It is a liquid constituent 
containing the particle used for forming the coloring section on these recorded media. The liquid 
constituent characterized by adsorbing or joining together and making it, formation of the above- 
mentioned coloring section holding an equivalent molecule condition substantially with the 
molecule condition which the above-mentioned liquid constituent and the above-mentioned ink 
contact in the state of a liquid, and the color material in ink has in ink on the particle front face 
of a liquid constituent. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the technique of obtaining the image which was excellent in color 
enhancement and the homogeneity of a color in formation of a color picture, this invention is 
divided and relates to the approach and ink jet recording device which form the coloring section 
in the ink set using the liquid constituent and this which can be used using an ink jet recording 
method the the best for the image formation to the absorbency scarce recorded media of the art 
paper for printing, a plastics, a metal, etc., etc., and recorded media. 
[0002] 

[Description of the Prior Art] The ink jet record approach makes ink fly, and records by making 
ink adhere to recorded media, such as paper. For example, according to the ink jet record 
approach of a method of making a drop breathing out by giving heat energy to ink and generating 
air bubbles, using an electric conversion object as a regurgitation energy supply means currently 
indicated in JP,61~5991 1,B, JP,61-59912,B, and JP,61-59914,B, high density multi-orifice- 
ization of a recording head can be realized easily, and high resolution and a high-definition image 
can be recorded at high speed. 

[0003] By the way, as for the ink used for the conventional ink jet record approach, what uses 
water as a principal component and contains water-soluble high boilers, such as a glycol, for the 
purpose, such as desiccation prevention of the ink within a nozzle and blinding prevention of a 
nozzle, in this is common. Therefore, when it records on recorded media using such ink, 
problems, such as generating of the ununiformity image presumed not to acquire fixable 
[ sufficient ] or to be based on uneven distribution of the loading material in the recording paper 
front face as recorded media and a sizing compound, may be produced. 

[0004] On the other hand, the demand which searches for image quality with high film photo and 
this level is strong also to the ink jet record object in recent years, and the technical demand to 
raising the image concentration of an ink jet record image, extending a color reproduction field, 
and raising the homogeneity of the color of a record object further is very high. 
[0005] In order to plan stabilization of the ink jet record approach, and upgrading of the record 
object by the ink jet record approach under such circumstances, various proposals have been 
made until now. the porosity particle which the approach of carrying out coating of a filler or the 
sizing compound is proposed on the base paper front face of recorded media as one of the 
proposals about recorded media, for example, adsorbs color material as a filler — a base paper - 
- coating — carrying out — this porosity particle — the technique which forms an ink absorbing 
layer is indicated. The coat paper for ink jets etc. is put on the market as recorded media using 
these techniques. 

[0006] In order to plan stabilization of the ink jet record approach, and upgrading of the record 
object by the ink jet record approach under such circumstances, various proposals have been 
made until now. Some of the typical thing is summarized to below. 

(1) How to carry out internal [ of a volatile solvent or the osmosis solvent ] to ink : the approach 
of adding the compound which raises the permeability of a surfactant etc. to JP,55~65269,A into 
ink as a means which brings forward fixable [ of the ink to recorded media ] is indicated. 
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Moreover, using for JP,55-66976,A the ink which made the volatile solvent the subject is 
indicated. 

(2) How to mix ink and the liquid constituent which reacts on recorded media in ink : the 
approach of giving the liquid constituent which cheats out of an image good on recorded media 
after injection in advance of improvement in image concentration, waterproof improvement, and 
injection of the ink for forming a record image for the purpose of control of bleeding further is 
proposed. 

[0007] for example, to JP,63-60783,A After making the liquid constituent containing a basic 
polymer adhere to recorded media, the approach of recording in the ink containing an anion color 
is indicated. To JP,63-22681,A The record approach which mixes the second liquid constituent 
containing the compound which causes the 1st liquid constituent, these reactant chemical 
species, and reaction including reactant chemical species on recorded media is indicated. 
Furthermore, after giving the liquid constituent containing the organic compound which has two 
or more cationic radicals per molecule on recorded media, the approach of recording in the ink 
containing an anion color is indicated by JP,63-299971,A. Moreover, after giving the acid liquid 
constituent containing a succinic acid etc. on recorded media, the approach of recording in the 
ink containing an anion color is indicated by JP,64~9279,A. 

[0008] Furthermore, the method of using the liquid constituent with which the method of giving 
the liquid constituent which makes JP,64-63185,A insolubilize a color to paper in advance of 
grant of ink contains in JP,8-224955,A the cationic matter with which molecular-weight- 
distribution fields differ with the ink containing an anionic compound is indicated, and the method 
of using the cationic matter and the liquid constituent containing a pulverizing cellulose for JP,8- 
72393,A with ink is indicated, respectively. 

[0009] In these open official reports, image concentration is all high, printing grace and a water 
resisting property are good in them, and it is indicated that a good image is obtained also in color 
reproduction nature and bleeding. Furthermore, after recording in color ink on recorded media, 
the approach of giving the deck-watertightHuminaire-ized agent which forms a color and a lake 
is indicated by JP,55-150396,A, and giving the water resisting property of a record image is 
proposed. 

[0010] How to mix ink and a particle content liquid constituent on recorded media : (3) To JP,4- 
259590,A After giving the colorless liquid containing the colorless particle which consists of 
mineral matter on recorded media, the approach to which nonaqueous recording ink is made to 
adhere is indicated. To JP,6-92010,A After giving the solution containing the solution containing 
a particle or a particle, and a binder polymer on recorded media, The approach to which the ink 
containing a pigment, water soluble resin, a water soluble solvent, and water is made to adhere is 
indicated. It is indicated that the record ingredient which contains in JP,2000-34432,A the liquid 
constituent which consists of a water-insoluble nature particle, and ink is indicated, and depend 
neither on a paper type, but printing grace and a color-enhancing good image are obtained. 
[0011] Moreover, the solid ink injected and printed from a head by one side where it dissolved 
the color in the wax system constituent solidified in ordinary temperature as an approach of 
carrying out image formation to absorbency to a scarce base material conventionally and heating 
fusion is carried out is known. Furthermore, the thing using ultraviolet curing mold resin as the 
image formation approach to a plastic plate is indicated by JP,63-235382,A, JP,3~43292,A, 
JP,60-27589,B, JP,5-64667,B, JP,5-186725,A, JP,7-224241,A, JP,8-150707,A, JP,8-218018,A, 
etc. 

[0012] (Background technique) Although this invention persons could check the effectiveness 
which was excellent to each technical technical problem as a result of repeating examination 
about various kinds of ink jet record techniques which were described above, they found out that 
other ink jet recording characteristics may fall in exchange for it. For example, the recorded 
media (it is henceforth called coat paper) obtained by carrying out coating of a filler or the sizing 
compound on the base paper front face of the above-mentioned recorded media are recognized 
as a technique which can form a quality image. 

[0013] Generally, in order to obtain the image of high saturation, it is known that it is required to 
leave on the surface of recorded media in the state of a single molecule, without making color 
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material condense. There is such a function in the porosity particle of coat paper. However, in 
order to obtain high image concentration and image saturation, formation of a thick ink absorbing 
layer which covers a base paper by a lot of porosity particles becomes indispensable to the color 
material in the given ink, and there is a problem that the texture of a base paper will be lost, as a 
result. The thing whose ink absorbing layer to the extent that this invention persons lose the 
texture of a base paper in this way is the need surmised that color material originated in not 
sticking to a porosity particle efficiently. 

[0014] The conventional coat paper is explained below supposing the coat paper which has much 
more ink absorbing layer. Drawing 5 shows typically the cross section near a coat paper front 
face. In this drawing, 501 is a base paper and 503 shows an ink absorbing layer. Generally, an ink 
absorbing layer 503 has the adhesives 507 which fix the porosity particle 505 and them. If ink is 
given, ink will permeate the opening between the porosity particles 505 according to capillarity, 
and will form the ink osmosis section 505. Like, since [ which was shown in this drawing ] the 
porosity particles in an ink absorbing layer differ in a consistency locally, the method of osmosis 
of the ink by this capillarity changes with locations. For this reason, in the osmosis process of 
ink, color material cannot contact homogeneity on a porosity particle front face, and is not 
efficiently adsorbed by the porosity particle in color material. 

[0015] Furthermore, the part from which osmosis of ink is prevented is also produced with 
adhesives 507, the part which ink cannot permeate exists in an ink absorbing layer 503, and the 
part which does not contribute occurs in coloring. That is, in order to be unable to adsorb color 
material in the state of a single molecule efficiently to the amount of a porosity particle, 
consequently to obtain the image of high quality for the above reasons, a lot of porosity particles 
were needed, and the texture of a base paper was to be spoiled in the conventional coat paper. 
[0016] Moreover, by adopting the technique of the above (1), although fixable [ to the recorded 
media of ink ] improved, there was a case where the color reproduction range made important 
for the fall of image concentration, record in a regular paper, or record of a color picture fell. 
Moreover, according to the technique of the above (2), since the color material in ink can be 
stopped on a recorded-media front face, the record object of high image concentration can be 
obtained. However, probably because it was making color material condense on the surface of 
recorded media, there was a case where the reappearance range or saturation of a color were 
not fully obtained, moreover — although reforming of the surface state of recorded media was 
obtained by grant of the solution containing a particle with the conventional technique explained 
above (3) — coat paper and equivalent level — high — the brilliance image was not obtained. 
Especially, about nonaqueous recording ink, there is also a limit of the selectivity of color 
material, the record grant approach, etc., and a technical problem remains in the degree of 
freedom. 

[0017] Moreover, there were the following problems to the case where it is the quality of the 
material of absorbency scarce art paper for printing with which recorded media have not 
performed surface preparation, such as an ink absorbing layer like coat paper, a plastics, a metal, 
etc., etc. 

1. When using the solvent permeability to paper and using plastics etc. as a recorded material, 
while drainage system ink requires time amount by desiccation of ink, it cannot form an image 
with abrasion resistance. Therefore, the recorded media which prepared the ink absorbing layer 
on base materials, such as what has absorptivity like paper as recorded media, and plastics, are 
applicable. Moreover, in JP,8-150707,A, the liquid which has ink permeability and adhesion 
beforehand is recorded on the image formation section in an ink jet, and the acceptance layer is 
formed. However, it will be necessary to form a thick acceptance layer like the above-mentioned 
coat paper, and by this approach, in order to obtain the image which has sufficient color 
enhancement, there is a problem for which acceptance layer coating liquid is needed in large 
quantities. Moreover, the reinforcement of the coloring section might not fully be obtained, 
either. 

[0018] 2. In solid ink, especially recorded media can be applied without being restricted, but since 
it is the soft quality of the material of a wax, a printing dot will separate easily also in weak 
frictional force. 
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3. It is necessary to heat recorded media at 120 degrees C - 180 degrees C, and recorded media 
are restricted about the ink of JP t 60-27589,B using the sublimability color as a color material. 

4. although image formation which was excellent in weatherability or scratch-proof nature on 
base materials, such as plastics, was made possible by the ink jet record approach by 
combination with the color material and ultraviolet curing mold resin which have so far been 
indicated — recorded media, such as a photograph paper for ink jet record in recent years, and a 
photograph film, — comparing — the color enhancement of a record image — going berserk — 
etc. — it was not enough. 

[0019] 

[Problem(s) to be Solved by the Invention] Thus, since the technical problem is left behind to 
the conventional approach by each, to much more high-definition ink jet record object, this 
invention persons came to have recognition that a new ink jet record technique needs to be 
developed in it rather than it asks in recent years. Based on the above-mentioned new 
knowledge, it succeeds in this invention. Namely, in order for this invention persons to adsorb or 
combine color material with this particle efficiently based on the above new knowledge, using the 
particle which has the operation which adsorbs color material By distributing this particle and 
using in the state of a liquid with ink, it becomes possible to make color material and a particle 
react by liquid-liquefied voice, and it came to succeed that the concentration and saturation of 
an image, weatherability, and scratch-proof nature can be raised with sufficient dependability as 
the result in a header and this invention. 

[0020] Therefore, the purpose of this invention has the still larger color reproduction range. (The 
purpose of this invention) While offering the liquid constituent used in order to obtain the quality 
ink jet record object excellent also in the homogeneity of a color on absorbency scarce recorded 
media It excels in weatherability or scratch-proof nature, a record object is given, and it is in 
offering the dependability in printing, and the liquid constituent which is specifically excellent also 
in preservation stability and regurgitation stability from a recording head. 

[0021] moreover, other purposes of this invention have the still larger color reproduction range, 
be excellent also in the homogeneity of a color, and they be in the point of offer the approach of 
form in recorded media the coloring section which be excellent also in the dependability in 
printing while there be still less stripe nonuniformity of the solid section and they can form the 
outstanding ink jet record object equipped also with good weatherability or scratch-proof nature 
on absorbency scarce recorded media. 

[0022] Moreover, other purposes of this invention have the still wider color reproduction range, 
and it excels also in the homogeneity of a color. While generating of the stripe nonuniformity of 
the solid section can form the ink jet record object excellent also in the weatherability controlled 
by the good condition or scratch-proof nature on absorbency scarce recorded media It is in 
offering the ink set which combined the liquid constituent which is excellent also in the 
dependability in printing, and this liquid constituent, and an ink jet recording device. 
[0023] 

[Means for Solving the Problem] Following this invention can attain the above-mentioned 
purpose. That is, this invention offers the ink set characterized by the anionic or cationic ink 
containing the solvent which dissolves color material, the polymerization nature component 
converted into a polymer by grant of energy, and this polymerization nature component, and the 
above-mentioned ink combining the liquid constituent which contains in reversed polarity the 
particle to which the front face is charged in the state of distribution. 

[0024] Moreover, the above-mentioned ink set whose energy which gives this invention is 
ultraviolet rays, an electron ray, or heat; the above-mentioned ink set; particle which contains a 
photopolymerization initiator in a liquid constituent and/or ink further Preventing condensation of 
the color material in ink, in case the coloring section is formed on recorded media The above- 
mentioned ink set constituted so that this particle front face may be adsorbed in color material; 
a particle The above-mentioned ink set with which the color material in ink is constituted by the 
front face so that it may adsorb in the state of a single molecule in case the coloring section is 
formed on recorded media; ink Yellow ink. Magenta ink, cyanogen ink, black ink, The above- 
mentioned ink set which is at least one chosen from red ink, blue ink, and Green ink; ink The 
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above-mentioned ink set which contains respectively yellow ink, Magenta ink, and cyanogen ink 
in the separate condition; ink offers the above-mentioned ink set which contains respectively 
yellow ink, Magenta ink, cyanogen ink, and black ink in the separate condition. 
[0025] Moreover, the above-mentioned ink set which this invention has in the range whose ink is 
anionic and, whose F-potential of a liquid constituent is +5-+90mV; Ink is anionic. And the 
above-mentioned ink set whose primary dissociation constant electric dissociation exponent of 
an ink set; acid underwater [ of the above by which pH of this liquid constituent is adjusted for 
the liquid constituent to 2-7 including the acid ] is five or less; Ink has anionic. Ink And the 
above-mentioned ink set containing the pigment which has an anionic radical on a front face as 
the above— mentioned ink set; anionic compound which contains in ink the water soluble dye 
which has an anionic radical as the above-mentioned ink set; anionic compound which the 
anionic compound contains; A pigment, The above-mentioned ink set containing the anionic 
compound which is the dispersant of this pigment; Ink is cationicity. And the above-mentioned 
ink set in the range whose F-potential of a liquid constituent is -5 — 90mV; Ink is cationicity. And 
the above-mentioned ink set whose primary dissociation constant pKb of an ink set; base 
underwater [ of the above by which pH of this liquid constituent is adjusted for the liquid 
constituent to the range of 7-12 including the base ] is five or less; Ink has cationicity. And the 
above-mentioned ink set which the cationic compound contains in this ink; the above-mentioned 
ink set in the range whose mean particle diameter of a particle is 0.005-1 micrometer is offered. 
[0026] Moreover, the process which gives the anionic or cationic ink containing the solvent 
which dissolves the polymerization nature component and this polymerization nature component 
which carry out the polymerization of this invention to (i) color material by grant of energy to 
recorded media, And it is the approach of forming the coloring section in the recorded media 
which have the process which gives the liquid constituent which contains in a polarity contrary 
to (ii) this ink the particle to which the front face is charged in the state of distribution to 
recorded media. The formation approach of the coloring section to the recorded media 
characterized by being given so that the above-mentioned ink and a liquid constituent may touch 
the front face of the above-mentioned recorded media in the state of a liquid mutually is offered. 

[0027] Moreover, the formation approach of the above-mentioned coloring section that a 
process (i) is performed after, as for this invention, a process (ii) is performed at least; after a 
process (i) is performed at least The formation approach of the above-mentioned coloring 
section that a process (ii) is performed; after a process (i) is performed The formation approach 
of the above-mentioned coloring section constituted so that a process (ii) may be performed and 
a process (i) may be performed again after that; the grant to the recorded media of the ink in a 
process (i) The formation approach of the above-mentioned coloring section performed by the 
ink jet record approach of a method of making this ink breathing out from an orifice according to 
a record signal; the ink jet record approach The formation approach of the above-mentioned 
coloring section which is the approach of making ink breathing out from an orifice by making heat 
energy acting on ink; the grant to the recorded media of the liquid constituent in a process (ii) 
The formation approach of the above-mentioned coloring section performed by the ink jet record 
approach of a method of making this liquid constituent breathing out from an orifice according to 
a record signal; the ink jet record approach After forming the coloring section by the approach 
more than formation approach; of the above-mentioned coloring section which is the approach of 
making heat energy acting on a liquid constituent, and making a liquid constituent breathing out 
from an orifice, The formation approach of the above-mentioned coloring section which performs 
the process which gives energy and carries out the polymerization of this polymerization nature 
component; the formation approach of the above-mentioned coloring section that the energy to 
give is ultraviolet rays, an electron ray, or heat is offered. 

[0028] Moreover, the ink hold section which held the anionic or cationic ink containing the 
solvent which dissolves the polymerization nature component and this polymerization nature 
component which carry out the polymerization of this invention to color material by grant of 
energy, The 1st record unit equipped with the ink jet head for making this ink breathe out, The 
liquid constituent hold section which held the liquid constituent which contains in a polarity 
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contrary to the above-mentioned ink the particle to which the front face is charged in the state 
of distribution, The ink jet recording device characterized by having the 2nd record unit equipped 
with the ink jet head for making this liquid constituent breathe out and the means which carries 
out the polymerization of this polymerization nature component is offered. 
[0029] Moreover, the ink hold section which held the anionic or cationic ink containing the 
solvent in which this invention dissolves color material, the polymerization nature component 
converted into a polymer by grant of energy, and this polymerization nature component, The 
liquid constituent hold section which held the liquid constituent which contains in a polarity 
contrary to this ink the particle to which the front face is charged in the state of distribution, 
The ink jet head for making the ink held in the above-mentioned ink hold section, and the liquid 
constituent held in the above-mentioned liquid constituent hold section breathe out 
independently respectively, The ink jet recording apparatus characterized by having the means 
which carries out the polymerization of this polymerization nature component; an ink jet head 
The above-mentioned ink jet recording apparatus which is the thermal ink jet head which makes 
heat energy act and makes a liquid breathe out; the above-mentioned ink jet recording apparatus 
whose energy to give is ultraviolet rays, an electron ray, or heat is offered. 
[0030] Moreover, this invention is given to recorded media with the anionic or cationic ink 
containing the solvent which dissolves the polymerization nature component and this 
polymerization nature component which carry out a polymerization to color material by grant of 
energy. It is a liquid constituent containing the particle used for forming the coloring section on 
these recorded media. The above-mentioned liquid constituent and the above-mentioned ink 
contact [ formation of the above-mentioned coloring section ] in the state of a liquid. And the 
liquid constituent characterized by being adsorbed, or joined together and made on it, the color 
material in ink holding an equivalent molecule condition substantially on the particle front face of 
a liquid constituent with the molecule condition which it has in ink is offered. 
[0031] 

[Embodiment of the Invention] Next, the gestalt of desirable operation is mentioned and this 
invention is explained in more detail. As a desirable embodiment of the approach of forming the 
coloring section in the recorded media of this invention (i) The process which gives the ink 
containing the color material of above-mentioned this invention etc. to recorded media, And it 
has the process which gives the liquid constituent of (ii) above-mentioned this invention to 
recorded media. And after constituting on the front face of the above-mentioned recorded media 
so that ink and a liquid constituent may touch in the state of a liquid mutually and it may be 
given, and forming the coloring section in it, the mode which gives energy and converts a 
polymerization nature component (a monomer may be called below) into a polymer is mentioned. 
By adopting this embodiment, it has a still larger color reproduction field, and excels also in the 
homogeneity of a color, and there is still less stripe nonuniformity of the solid section, and the 
ink jet record object equipped also with good weatherability or scratch-proof nature is stabilized 
on absorbency scarce recorded media, and it is obtained. Moreover, as the ink used for record 
and the liquid constituent itself were described above, since the configuration is very simple, the 
effectiveness that Inkjet record of high quality and high-reliability can be performed is acquired. 
[0032] (Explanation of a mechanism) Although the reason outstanding effectiveness which was 
described above by this invention is done so is not clear, this invention persons think that it is 
based on the following reasons. First, the mechanism of the record in this invention is explained 
according to drawing 6 and drawing 7 . In addition, the case where absorbency very scarce 
plastics is used for coincidence as recorded media as a liquid constituent using the water liquid 
constituent which contains the particle to which the front face is charged in cationicity in the 
state of distribution using the water color ink containing the polymerization nature component 
(monomer) converted into a polymer by the water soluble dye (anionic color) which has an 
anionic radical as ink, and energy grant is explained here. 

[0033] Below, the record image concerning this invention is explained using drawing 6 . First, 
language is defined in advance of explanation. Setting to this invention, the "single molecule 
condition" has pointed out that color material, such as a color and a pigment, is maintaining 
mostly the condition of having dissolved or distributed in ink. If it is the range to which saturation 
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does not fall even if color material causes some condensation at this time, suppose that it is 
contained in this "single molecule condition." For example, since it is thought that it is desirable 
that it is a single molecule in the case of a color, suppose that it is called a "single molecule 
condition" also about color material other than a color for convenience. Moreover, in this 
invention, "the reaction of color material and a particle" shall mean the interaction of both ion- 
association besides both covalent bond, physical / chemical adsorption, absorption, adhesion, 
and others. 

[0034] Drawing 6 is drawing having shown typically the condition that the coloring section I of 
the record image concerning this invention consisted of the main image section IM and its 
periphery IS. In drawing 6 , the particle by which recorded media stick to 601 and color material 
605 sticks to 603 chemically is shown typically. As shown in drawing 6 , energy is given to the 
aggregate 607 and monomer of the particle 603 from which color material 605 stuck to 
homogeneity on the front face in the condition (it abbreviates to a "single molecule condition" 
henceforth) near a single molecule or a single molecule, and the particle holding the single 
molecule condition of color material, and the main image section IM is constituted from the ink 
jet record image of this invention by a polymerization and the three-dimensions crosslinked 
polymer 602 constructed for which the bridge and formed. 

[0035] 609 is the aggregate of the particles which exist near the recorded-media front face in 
the main image section IM. The main image section IM is formed in a recorded-media front face 
of the process in which the process in which it adsorbs physically [ a particle 603 ] or 
chemically, and color material 605 and a particle 603 adsorb by liquid-liquefied voice, and the 
process in which the whole coloring section I is stuck to solidification and recorded media by the 
three-dimensions crosslinked polymer which the monomer converted by energy grant Therefore, 
the image formation excellent in weatherability or scratch-proof nature becomes it is rare to 
spoil the coloring property of the color material itself, and also in absorbency scarce record 
media, such as a plastics metallurgy group, image concentration and saturation are high, and the 
color reproduction range is wide as much as coat paper, and possible. Since the color material 
605 for which the particle front face 603 was not adsorbed but which remained into ink on the 
other hand is diffused in a longitudinal direction to recorded media 601, it forms a very small blot 
in Periphery IS by color material 605 and the three-dimensions crosslinked polymer 602 which 
the monomer converted. Thus, in order for color material to remain near the front face of a 
record medium 601 and to make a very small blot of ink form in a periphery, also in an image field 
with many amounts of ink grants, such as the shadow section and the solid section, white MOYA 
and color nonuniformity are excellent in the homogeneity of a color few. 

[0036] Furthermore, when the liquid constituent of this invention is used, in case the particle 
aggregate 609 which exists near the front face of recorded media is formed, the pore of a certain 
amount of magnitude is formed in the interior of an aggregate. The color material 605 which 
existed independently in the above-mentioned ink can permeate the interior of pore of the 
particle aggregate 609, and it can stick to it in the state of a single molecule ideal for near an 
inlet port and the wall of pore, and it can make color material remain near the front face of 
recorded media in more ideal condition. The color-enhancing record object which was further 
excellent with this can be obtained. 

[0037] Drawing 7 (1) - (5) is an outline process Fig. of the approach of forming the coloring 
section in the recorded media concerning this invention which explains like the outline sectional 
view and its formation fault of the coloring section [ like ] 700 1 operative condition. In drawing 
7 , 701 is a part (it abbreviates to the "reaction section" henceforth) which mainly contains the 
reactant of ink and a liquid constituent, for example, the reactant of color material and a particle, 
and is a part equivalent to the main image section IM of drawing 6 . The ink which did not 
participate in a reaction with the particle in a liquid constituent substantially is the part (it 
abbreviates to the "ink outflow section" henceforth) formed by flowing into the verge of the 
reaction section 701, and 702 is equivalent to the periphery IS of drawing 6 R> 6. This coloring 
section 700 is the following, and is made and formed. 

[0038] First, the color material 704 in ink and the liquid constituent 706 which has reactivity are 
given to recorded media 703 as a drop ( drawing 7 (1)), consequently ****** 707 of a liquid 
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constituent is formed ( drawing 7 (2)). Within this ****** 707, it sticks to the particle 709 near 
the recorded-media front face physically on the surface of recorded media, or chemically. At this 
time, it is thought that there are some which a distributed condition becomes unstable and form 
the aggregate 71 1 of particles. On the other hand, in the part separated from the interface with 
the recorded media in ****** 707, it is thought that the particle 709 is maintaining the 
distributed condition of a basis. 

[0039] Subsequently, ink 713 is given to recorded media 703 as a drop ( drawing 7 (2)). 
Consequently, in the interface of ink 713 and ****** 707, color material 704 sticks to a particle 
709 chemically first. Since this reaction is a reaction (liquid-liquid reaction) of liquid, color 
material 704 is in a single molecule condition, and it is thought that it sticks to homogeneity on 
the front face of a particle 709. That is, on a particle front face, even if color material does not 
cause condensation or they condense it, they are conjectured to be small. Consequently, many 
particles by which the surface section of the reaction section 701 was adsorbed in color material 
704 in the state of the single molecule are formed, since color material can be made to remain in 
the state of a single molecule in the coloring section which affects coloring most, it is high image 
concentration and the high record image of saturation is formed. 

[0040] Subsequently, it is thought that the particle to which these color material 704 stuck is 
condensed by particles since a distributed condition becomes unstable. That is, the aggregate 
715 formed here holds the color material of a single molecule condition also to the interior. High 
image concentration and the record image of high saturation are formed of this aggregate 715. 
[0041] Furthermore, a part of unreacted color material 704 diffuses the inside of ****** 707, 
and it sticks to the front face of the unreacted particle 709. Thus, since the reaction of color 
material and a particle advances further in the ****** 707 interior, an image with high saturation 
is formed more by high concentration. And since recorded media 703 are very deficient in 
absorbency, the contact probability of color material 704 and a particle 709 is raised, a reaction 
comparatively uniformly and fully advances, it is more uniform and the image excellent in the 
concentration and saturation of an image is formed. 

[0042] moreover — the time ( drawing 7 (1)) of the liquid constituent 706 being given to 
recorded media 703, and the time of ink 713 being given to ****** 707 — ( — when the 
dispersion medium which is distributing drawing 7 (2)) and a particle 709 changes, before 
distribution of a particle 709 becomes unstable and color material 704 adsorbs, what causes 
condensation between particles 709 exists. When change of a dispersion medium here points out 
physical-properties change of change generally observed, for example, pH of the liquid phase and 
solid content concentration, a solvent presentation, dissolved ion concentration, etc. when the 
liquid of a different kind beyond two sorts or it is mixed, and a liquid constituent contacts 
recorded media and ink, these change arises rapidly and complexly, destroys the distributed 
stability of a particle, and is considered to generate an aggregate. 

[0043] It is surmised that these aggregates contribute to the further color-enhancing 
improvement by incorporating color material to the pore formed in the interior of the aggregate 
mentioned later. Moreover, although the aggregate formed within these ****** 707 has some 
which are sticking to recorded media, and what can move the inside of the liquid phase (it has a 
fluidity) exists, like the reaction process of the above-mentioned color material and a particle, 
color material stuck to the particle aggregate front face in the state of the single molecule, and 
formed the bigger aggregate on it, and this has also contributed what has a fluidity to color- 
enhancing improvement 

[0044] Moreover, in case the particle aggregate 71 1 which exists near the front face of the 
above-mentioned recorded media by using the liquid constituent of this invention is formed, the 
pore of a certain amount of magnitude is formed in the interior of an aggregate. The color 
material 704 which was not able to stick to the particle 709 in ****** 707 has some which 
permeate the interior of the particle aggregate 711 through pore with a solvent component. In 
that case, by sticking to near an inlet port and the pore wall of pore in a particle aggregate, more 
color material is efficient a front face and inside the particle aggregate 71 1, and color material 
605 is adsorbed. Furthermore, since the pore diameter of the particle aggregate 711 is 1 to 
about several times the molecule size which exists in the ink of color material 704 when color 
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material 704 is a color, condensation of color material cannot take place very easily, and the 
color material 704 which stuck to the interior of pore becomes possible [ forming an ideal single 
molecule condition ]. This can contribute to the further color-enhancing improvement greatly, 
and can obtain the record object which has the still larger color reproduction range. 
[0045] Moreover, the pore physical properties of the particle aggregate 711 found out not only 
the particle contained in a liquid constituent but image formation being [ in which it turns out 
that it is influenced with a solvent presentation etc., a particle aggregate is formed in from a 
liquid constituent, and the pore volume in a specific pore-radius field with this particle aggregate 
is formed on recorded media ] ability, and that functionality was very high. 
[0046] Furthermore, with the energy 716 from the outside, while carrying out a polymerization 
within [ whole ] the coloring section 700, it converts into the polymer which carried out three- 
dimensions bridge formation, and solidifies, and a monomer 705 sticks a monomer 705 to 
recorded media ( drawing 7 (4)). In that case, in order to remove a solvent component 
beforehand, it can consider as the firm thing which hardened the coloring section 700 effectively 
by giving a desiccation process. According to this hardening process, recorded media 703 are 
pasted firmly and improvement in scratch-proof nature or weatherability of the coloring section 
700 is attained. 

[0047] In addition, although these have so far been explained by the case where it gives 
recorded media, in order of a liquid constituent and ink, if the liquid-liquid reaction of ink and a 
liquid constituent is attained, the order of grant to the recorded media of ink and a liquid 
constituent is not restricted to this at all, and it is ink first Subsequently, you may be the order 
which gives a liquid constituent. 

[0048] The liquid constituent and ink by which this invention is characterized below are explained 
to a detail. First, the definition of the cationic ink in this invention or anionic ink is described. 
Lessons is taken from the ion property of ink, and the electric charge of unacquainted ink itself 
is not carried out, but it being neutrality is setting to the technical field concerned and known in 
itself. The component in ink, for example, color material, has an anionic radical or a cationic 
radical, and anionic ink here or cationic ink points out the ink currently adjusted so that these 
radicals may carry out behavior as an anionic radical or a cationic radical into ink. Moreover, the 
semantics is the same as that of the above also about an anionic or cationic liquid constituent. 
[0049] The liquid constituent of this invention is explained below to a <liquid constituent. 
(Operation of a particle) When it mixes with adsorbing color material, without spoiling the color 
enhancement which color material originally has when it mixes with 1 ink, and 2 ink as an 
operation which the particle contained in a liquid constituent is expected in this invention, or 
when it is given to recorded media, distributed stability falling and remaining on the surface of 
recorded media etc. is mentioned. These operations may be attained by one sort or two sorts or 
more of particles. 

[0050] It is mentioned that a particle presents ionicity contrary to color material as a property 
for fulfilling an operation of 1). Thereby, a particle can adsorb color material electrostatic. When 
color material is anionic, when color material is cationicity conversely, an anionic particle is used 
using a cationic particle. As an element which adsorbs color material in addition to ionicity, the 
configuration of the size, the mass, or the front face of a particle is mentioned. For example, the 
porosity particle which has much pores in a front face shows a characteristic adsorption 
property, and can adsorb color material in magnitude, a configuration, etc. of pore with two or 
more elements. 

[0051] An operation of 2) is caused by the interaction with ink or recorded media. For this 
reason, although what is necessary is to just be attained by each configuration, presenting 
ionicity contrary to an ink presentation component or the constituent of recorded media as a 
property of a particle for example, is mentioned. Moreover, the distributed stability of a particle 
is influenced also by making an electrolyte live together in ink or a liquid constituent. In this 
invention, it is desirable to acquire one operation of the above 1 and the operations of two in an 
instant Furthermore, it is desirable that an operation of the above 1 and 2 and both is acquired 
in an instant. 

[0052] (Particle aggregate) Although a particle aggregate is formed near the front face of 
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recorded media of the specific particle contained when the liquid constituent of this invention is 
used for image formation although the mechanism of record described previously, the pore of a 
certain amount of magnitude is formed in the interior of this aggregate. Then, the color material 
which existed independently in ink Since the interior of pore of this particle aggregate is 
permeated and near an inlet port and the wall of pore are adsorbed in the state of an ideal single 
molecule in case ink permeates the interior of recorded media, color material It will remain near 
the front face of recorded media more mostly, and it becomes possible to obtain the record 
object which has the color enhancement which was further excellent with this. 
[0053] Therefore, as for the liquid constituent of this invention, it is desirable to constitute so 
that moderate pore may be formed in a particle aggregate in the case of image formation. Here, 
the pore formed of the particle contained in a liquid constituent can be measured by the 
following approach. That is, by the following approach, by measuring the pore volume in a certain 
specific pore-radius field, and constituting so that this value may become suitable within the 
limits, the mechanism of the above-mentioned record is performed and good image formation 
becomes possible about the particle aggregate obtained from the liquid constituent which 
contains a particle and a solvent at least. In measuring the physical properties of these particle 
aggregates, the liquid constituent which is the measuring object is first pretreated in the 
following procedures. 

[0054] (1) Dry the liquid constituent which the particle contains at 120 degrees C under an 
atmospheric-air ambient atmosphere for 10 hours, make the amount of solvent evaporate 
mostly, and dry. 

(2) Calcinate at 700 degrees C for 3 hours after carrying out the temperature up of the above- 
mentioned dry matter from 120 degrees C to 700 degrees C in 1 hour. 

(3) Return the above-mentioned baking object to ordinary temperature gradually after baking, 
and fine-particles-ize a baking object. 

The reason for performing the above-mentioned pretreatment here is for making a particle 
aggregate form from a liquid constituent by desiccation, removing the solvent component in a 
liquid constituent completely, emptying pore inside an aggregate, and forming an opening by 
baking. 

[0055] In this invention, the nitrogen adsorption ****ing method can be suitably used as the 
pore radius of the pore of a particle aggregate, and a measuring method of pore volume. In this 
invention, when the size of the pore of the particle aggregate measured by such approach had 
the pore volume in the field whose pore radius is 3nm - 30nm in the specific range, it turned out 
that good image formation becomes possible. Although the reason nil why functionality is high is 
not clear, when the pore volume in the size field of this pore considers as range which described 
the pore radius above to guess to image formation ability Since it is easy to produce the color 
material inside a particle aggregate, and osmosis of a solvent component, it is thought that 
adsorption of the color material resulting from pore increases, and by suppressing light scattering 
of the pore itself that it is for the amount of color material which participates in substantial 
color-enhancing improvement to increase. 

[0056] Therefore, it is effective as a measuring method of the color-enhancing ability of the 
formation image which measuring the pore volume in the field whose pore radius is 3nm - 30nm, 
and the field exceeding 30nm formed using the liquid constituent about the particle aggregate 
formed when the above pretreatments are performed to the liquid constituent of the measuring 
object. As a measuring method of the pore physical properties in this field, the approach by the 
nitrogen adsorption ****ing method is the most desirable. After a pore radius and pore volume 
carry out the vacuum deairing of the pretreated above-mentioned liquid constituent sample at 
120 degrees C for 8 hours, it can ask for them from the nitrogen adsorption ****ing method 
from Barrett's and others approach (J. Am.Chem.Soc, Vol 73, 373, and 1951). Furthermore, a 
desirable measuring method is measuring the pore volume in the field whose pore radius's is 3nm 
- 20nm, and the field exceeding 20nm about the pore formed in the particle aggregate. In this 
range, since much more color-enhancing improvement is especially obtained when color material 
is a color, when measuring this color-enhancing ability, it is desirable. 

[0057] (The pore radius and pore volume of a particle aggregate) The pore radius of a particle 
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aggregate is considered that it is desirable that it is the range of 3nm - 30nm like the above- 
mentioned from a viewpoint which prevents the adsorption to prompt osmosis, near a pore inlet 
port, and the wall of color material, and condensation of the color material inside pore. Moreover, 
in order to incorporate only the color material which contributes to color-enhancing 
improvement inside, a certain amount of capacity is required for coincidence. Moreover, it is 
thought that the number of the pores in a particle aggregate also increases because pore volume 
increases, and it is thought that not only the amount of adsorption of the color material inside 
pore but the amount of adsorption near the inlet port of pore increases. 

[0058] Therefore, the pore volume in the range whose pore radius is 3nm - 30nm is 0.4 or more 
ml/g, and the liquid constituent used suitable for this invention from these viewpoints has that 
desirable whose pore volume in the field in which a pore radius exceeds 30nm is 0.1 ml/g or less, 
when the pore in a particle aggregate is measured by approach which was described above. In 
pore with a pore radius smaller than 3nm, neither color material nor a solvent component can 
permeate the interior of pore easily, and the pore of a particle aggregate does not contribute to 
color-enhancing improvement substantially. Moreover, since there is much pore with big light 
scattering when pore volume exceeds 0.1 ml/g in the field to which a pore radius exceeds 30nm, 
it is hard coming to contribute the color material which stuck near a pore inlet port and to a wall 
to color enhancement. Moreover, since there are few the color material and the solvent 
components which permeate the interior of a particle aggregate when the pore volume in the 
field of the above-mentioned pore radius is under this range, the amount of color material which 
sticks to near an inlet port and the interior of pore decreases and the contribution to color- 
enhancing improvement becomes low, it is not desirable. 

[0059] As more desirable range, the pore volume in the range whose pore radius is 3nm - 20nm 
is 0.4 or more ml/g, and it is desirable to use that whose pore volume in the field in which a pore 
radius exceeds 20nm is 0.1 or less ml/g. When the pore of the range of a radius whose pore is 
3nm - 20nm exists mostly, and a color is especially used for color material, color enhancement 
improves further and can form the image which has the still larger color reproduction range. The 
pore radius and pore volume of the particle aggregate formed from a liquid constituent change 
with the chemical species of the particle contained, a configuration and not only magnitude but a 
solvent kind, other additives, those presentation ratios, etc., and are considered that the 
formation condition of a particle aggregate is controllable by controlling these conditions. 
Therefore, when producing the liquid constituent of this invention, it is desirable to take these 
things into consideration and to make it the configuration of the pore formed in a particle 
aggregate become within the limits of the above. 

[0060] Next, the liquid constituent containing cationicity or an anionic particle is explained 
concretely. 

[Cationic liquid constituent] As a cationic liquid constituent, the liquid constituent with which 
stability comes to distribute this particle is mentioned, for example including the particle which 
has a cationic radical on a front face. In this invention, the thing by which pH was adjusted to 2- 
7 as a cationic liquid constituent including the acid, and the thing whose F-potential is +5- 
+90mV can be used suitably. 

[0061] (pH and F-potential) The F-potential of a liquid constituent is described. The basic 
principle of F-potential is shown below. Generally, when an isolation charge is on the surface of 
solid phase in the system which the solid-state is distributing in a liquid, it appears so that the 
electric charge layer of an opposite charge may maintain electrical neutrality at the liquid phase 
near a solid phase interface. This is called an electric dipole layer and is calling F-potential the 
thing of the potential difference by this electric dipole layer. When F-potential is plus, the front 
face of a particle shows cationicity and shows anionic by minus. Generally, the electrostatic 
repulsive force committed between particles becomes strong, dispersibility is said to be good, 
and it is possible that the ionicity on the front face of a particle is strong to coincidence, so that 
the absolute value is high. That is, it can be said that cationicity is so strong that the F-potential 
of a cationic particle is high, and the force which draws the anionic compound in ink is strong. 
[0062] When the liquid constituent which is in the range whose F-potential is +5-+90mV as a 
result of this invention persons' inquiring wholeheartedly was used, the coloring section which it 
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comes to form on recorded media found out presenting the especially excellent coloring 
property. Although the reason is not certain, since the cationicity of a particle is moderate and 
an anionic compound probably sticks to homogeneity thinly on a particle front face, without 
condensation of a rapid anionic compound (anionic color material) taking place, it is thought that 
it is hard to form a lake with a huge color material, consequently the coloring property of color- 
material original is discovered in the better condition. Furthermore, with the cationic liquid 
constituent of this invention, even after adsorbing an anionic compound on a particle front face, 
while a particle condenses a particle presenting weak cationicity because it will be in a 
distributed unstable state, it adsorbs easily on the surface of recorded media, and it is thought 
that it is easy to remain near the front face of recorded media. 

[0063] Consequently, it is thought that the next outstanding effectiveness is acquired. That is, in 
an image field with many the coloring property which was excellent in the coat paper average for 
ink jets also to media, such as not only a regular paper but an absorbency scarce plastics 
metallurgy group, and the amounts of ink grants, such as the shadow section and the solid 
section, there are little white MOYA and color nonuniformity and they become the thing 
excellent in the homogeneity of a color. Moreover, since the amount of grants of a cationic 
particle can also be lessened in order that an anionic compound may adsorb and color to a 
particle very efficiently compared with coat paper, when it especially prints in a regular paper, 
aesthetic property of paper is not spoiled and it excels also in the scratch-proof nature of a 
record image. When F-potential uses the liquid constituent containing the cationic particle in the 
range which is +10-+85mV as range of more desirable F-potential, for example When solid 
printing is carried out, the boundary between dots stops being able to be conspicuous easily, and 
much more reduction of stripe nonuniformity with a head scan can be attained. Further If F— 
potential uses the liquid constituent containing a cationic particle in the range which is +15- 
+65mV, it will not be based on a medium kind but it will become possible to obtain the image 
which has the extremely excellent color enhancement 

[0064] As for pH of the cationic liquid constituent of this invention, it is desirable that it is in the 
range of 2-7 near 25 degree C from an adsorbent viewpoint of preservation stability and an 
anionic compound. Since the stability of an anionic compound is not remarkably reduced when a 
liquid constituent is mixed with anionic ink within the limits of this pH, strong condensation of 
anionic compounds is not caused, and the saturation of a record image can fall or it can prevent 
becoming the somber image effectively. Moreover, since the distributed condition of a cationic 
particle is also good in above-mentioned it being within the limits, the preservation stability of a 
liquid constituent and the regurgitation stability from a recording head are maintainable good. 
Furthermore, when it mixes with ink, since a cationic particle front face is fully adsorbed, the 
anionic matter can obtain the outstanding color-enhancing ink jet record object. As range of 
more desirable pH, pH is 3-6, and in this range, while being able to prevent the corrosion of the 
recording head by the mothball very effectively, it improves one layer of scratch-proof nature 
nearby of a record image. 

[0065] (Cationic particle) Next, the component which constitutes the cationic liquid constituent 
of this invention is described. The cationic particle mentioned as the 1st component requires 
that the front face of the particle itself presents cationicity in the condition of having distributed 
in the liquid constituent, in order to attain the above-mentioned operation effectiveness. When it 
mixes with anionic ink by making a front face into cationicity, an anionic color material sticks to a 
particle front face promptly, and the ink jet record object of sufficient image concentration is 
obtained by leaving color material to homogeneity on a recorded-media front face in the state of 
a single molecule. On the other hand, a particle front face is not cationicity, and when the 
particle and the water-soluble cationic compound exist separately in a liquid constituent, in order 
that color material may spoil the coloring property of a lifting and the color material itself for 
condensation centering on a cationic compound, it becomes difficult to attain the color 
enhancement of the coat paper average for ink jets. Therefore, although the front face needs to 
be cationicity, if the particle used for the liquid constituent of this invention is a particle by 
which the front face was cation-ized by processing even if it is a particle which is originally 
anionic or neutrality electrostatic not to mention the particle which is essentially cationicity, it 
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can be used for the liquid constituent of this invention. 

[0066] If pore is formed in the aggregate by these particles formed on recorded media, the 
cationic particle suitably used by this invention will come out enough for attaining the purpose of 
this invention, and t for a certain reason, will not be especially limited to the ingredient kind of a 
particle. As an example, the silica and alumina which were cation-ized, hydrated alumina, a 
titania, a zirconia, boria, silica boria, Seria, a magnesia, a silica magnesia, a calcium carbonate, a 
magnesium carbonate, a zinc oxide, hydrotalcites, etc. these compound particles, an organic 
particle, an inorganic organic compound particle, etc. are mentioned, for example. These cationic 
particles can mix and use one sort or two sorts or more. 

[0067] Since the particle front face has positive charge when hydrated alumina is used especially 
as a particle, it is desirable, and it is desirable in respect of the color enhancement excellent in 
the hydrated alumina which is an X-ray diffraction method and shows **-dynamite structure 
especially, the homogeneity of a color, preservation stability, etc. Hydrated alumina is defined by 
the following general formula. 

aluminum20 — the inside of 3-n(OH) 2n and, and the mH20 above-mentioned type, and n — 
one of the integers of 0-3 — expressing — m — 0-10 — it has the value of 0-5 preferably. In 
many cases, the expression of mH20 cannot express the aqueous phase which does not 
participate in formation of a crystal lattice and which can be ****ed, and the value whose m is 
not an integer can also be taken. However, in m and n, 0 does not become coincidence. 
[0068] The (020) field is the stratified compound which forms a huge flat surface, and the crystal 
of hydrated alumina in which boehmite structure is generally shown shows a diffraction peak 
peculiar to an X-ray diffraction pattern. The structure which is called the pseudo-boehmite 
other than perfect boehmite and which contained superfluous water between the layers of a field 
(020) can also be taken. The X-ray diffraction pattern of this pseudo-boehmite shows a 
diffraction peak [ broadcloth / boehmite ]. 

[0069] Since distinction of boehmite and pseudo-boehmite is clearly impossible, unless it 
refuses, especially by this invention, it is called the hydrated alumina (henceforth hydrated 
alumina) which shows boehmite structures including both. (020) a field — a spacing — crystal 
thickness measures the peak to which diffraction rate 2theta appears in 14-15 degrees, 
whenever [ angle-of-diffraction / of a peak ], from 2theta and half-value width B, a spacing is 
Bragg 1 s (Bragg) formula and and (020) can ask for crystal thickness using the formula of SHIERA 
(Scherrer). (020) The spacing of a field can be used as the hydrophilic property and the 
hydrophobic standard of hydrated alumina. Although not limited, if it is the approach that 
hydrated alumina with boehmite structure can be manufactured, especially as the manufacture 
approach of hydrated alumina used by this invention, it can manufacture by well-known 
approaches, such as hydrolysis of an aluminum alkoxide, and hydrolysis of a sodium aluminate, 
for example. 

[0070] The hydrated alumina of amorphism can be changed and used for boehmite structure by 
heat-treating above 50 degrees C under existence of water in X diffraction as indicated by 
JP,56-120508,A. Especially the approach of using preferably is an approach of obtaining hydrated 
alumina, by adding an acid to a long-chain aluminum alkoxide, and performing hydrolysis and 
amalgam decomposition. Here, carbon numbers are five or more alkoxides, and when the alkoxide 
of carbon numbers 12-22 is used further, since removal of the alcohol content in a manufacture 
process and configuration control of hydrated alumina become easy so that it may mention later, 
it is desirable [ a long-chain aluminum alkoxide ]. 

[0071] as the acid to add — one sort out of an organic acid and an inorganic acid — or although 
two or more sorts can be chosen freely and can be used, a nitric acid is the most desirable in 
respect of the reaction effectiveness of hydrolysis and the obtained configuration control of 
hydrated alumina, or dispersibility. It is also possible to perform hydrothermal synthesis etc. after 
this process and to control particle diameter. If hydrothermal synthesis is performed using the 
dispersion liquid of the hydrated alumina containing a nitric acid, the nitric acid in a water 
solution is incorporated as a nitric-acid root on a hydrated alumina front face, and it can raise 
water-dispersion [ of this hydrate ]. Moreover, after hydrothermal synthesis, an acid can be 
suitably added to a hydrated alumina slurry, and the hydrated alumina slurry of very stable high 
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solid content concentration can be prepared by little acid concentration by adjusting and 
condensing pH. When such a slurry is used, the liquid constituent which did not need to ** 
separately the acid mentioned later outside and was excellent in the distributed stability of a 
hydrated alumina particle can be produced. 

[0072] The approach by hydrolysis of the above-mentioned aluminum alkoxide has the advantage 
of being hard to mix impurities, such as various ion, as compared with the approach of 
manufacturing an alumina hydrogel and a cationic alumina. Furthermore, as for a long-chain 
aluminum alkoxide, the long-chain alcohol after hydrolysis also has the advantage that 
dealcoholization of hydrated alumina can be performed completely, as compared with the case 
where the alkoxide of short chains, such as aluminiumisoproxide, is used. As for pH of the 
solution at the time of initiation of hydrolysis, setting less than to six is desirable. Since the 
hydrated alumina finally obtained will become a crystalline substance if pH exceeds 8, it is not 
desirable. 

[0073] Moreover, as hydrated alumina used by this invention, if boehmite structure is shown with 
an X-ray diffraction method, the hydrated alumina containing metallic oxides, such as a titanium 
dioxide, can also be used. Since optical density becomes high, 0.01 - 1.00 mass % of hydrated 
alumina is desirable, and it is 0.13 to 1.00 mass % more preferably, the rate of adsorption of color 
material becomes quick, and a blot and beading stop easily being able to generate the content 
ratio of metallic oxides, such as a titanium dioxide. Furthermore, said titanium dioxide requires 
that the valence of titanium should be + tetravalence. The content of a titanium dioxide can be 
dissolved to boric acid, and can be investigated by the ICP method. Moreover, distribution of the 
titanium dioxide in hydrated alumina and the valence of titanium can be analyzed using ESCA. 
[0074] It can reach for 100 seconds with argon ion, the front face of hydrated alumina can be 
etched for 500 seconds, and change of the content of titanium can be investigated. If the 
valence of titanium becomes smaller than + tetravalence, a titanium dioxide will come to commit 
a titanium dioxide as a catalyst, the weatherability of a record image falls or yellowing of a record 
image becomes easy to take place. 

[0075] content of a titanium dioxide — the near front face of hydrated alumina — although it is 
good, you may contain to the interior. Moreover, a content may be missing from the interior and 
may be changing from the front face. If the titanium dioxide contains only very near the front 
face, since the electrical characteristics of hydrated alumina will be easy to be maintained, it is 
still more desirable. 

[0076] as the manufacture approach of the hydrated alumina containing a titanium dioxide — 
****************** "surface science" — the method of hydrolyzing and manufacturing the 
mixed liquor of an aluminum alkoxide which is indicated by the 327th page (the volume for Kenji 
Tamaru, 1985), and a titanium alkoxide is desirable. When hydrolyzing the mixed liquor of said 
aluminum alkoxide and titanium alkoxide as the other approaches, hydrated alumina can also be 
added and manufactured as a nucleus of crystal growth. 

[0077] Instead of a titanium dioxide, oxides, such as a silica, magnesium, calcium, strontium, 
barium, zinc, boron, germanium, tin, lead, a zirconium, an indium, phosphorus, vanadium, niobium, 
a tantalum, chromium, molybdenum, a tungsten, manganese, iron, cobalt, nickel, and a ruthenium, 
are made to contain, and can be used. For example, the hydrated alumina containing a silica has 
effectiveness in improvement in the scratch-proof nature of a record image. 

[0078] The liquid constituent which the hydrated alumina used suitable for this invention was the 
thing of the range whose spacing of that (020) field is 0.614-0.626nm, and whose distributed 
stability of the hydrated alumina particle in the inside of a liquid constituent was good within the 
limits of this, and was excellent in preservation stability or regurgitation stability is obtained. 
Although this reason is not certain, if [ above-mentioned ] the spacing of a field (020) is within 
the limits, since it is the range where both the ratios of the hydrophobicity of hydrated alumina 
and a hydrophilic property are moderate, that to which the regurgitation stability of a liquid 
constituent becomes good is conjectured in a liquid constituent according to distributed being 
stability by moderate repulsion of particles, or the wettability balance inside a delivery being 
moderate. 

[0079] Moreover, the range of hydrated alumina whose crystal thickness of that (020) field is 
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4.0-1 0.Onm is desirable, and since transparency and adsorbent [ of color material ] are excellent 
in it being this within the limits, it is desirable. Since correlation has the crystal thickness of the 
spacing of a field (020), and a field (020) according to this invention persons' knowledge, if the 
spacing of a field (020) is above-mentioned within the limits (020), the crystal thickness of a field 
can be adjusted to the range of 4.0-1 0.Onm. 

[0080] Furthermore, since the alumina (aluminum oxide) generated by heat treatment of calcining 
(calcination) etc. in the above-mentioned hydrated alumina, metal aluminum, or an aluminum salt 
has positive charge similarly, it is used suitably. As an alumina, there are alpha mold, gamma 
mold, and a thing that has the crystallized state of delta, chi, eta, rho, beta mold, etc. further, it 
is the form where the front face was maintained at cationicity, and all can be used if it 
distributes stably underwater. Especially, a front face is activity, gamma mold has the high 
adsorption power of color material, since it also tends to form the stable particle dispersing 
element atomized comparatively, is excellent in color enhancement, shelf life, regurgitation 
stability, etc., and can be used suitably. 

[0081] Moreover, as for a cationic particle which is used by this invention and which was 
described above, the thing of the range whose mean particle diameter measured by the dynamic- 
light-scattering method is 0.005-1 micrometer is suitably used from viewpoints, such as color 
enhancement after printing, the homogeneity of a color, and preservation stability. Within the 
limits of this, too much osmosis can be effectively prevented inside absorbency high recorded 
media like a regular paper, and the homogeneous fall of color enhancement or a color can be 
suppressed. Moreover, it is also suppressed that a cationic particle sediments in a liquid 
constituent, and it can also prevent the fall of the preservation stability of a liquid constituent 
effectively. More preferably, mean particle diameter is a thing within the limits which are 0.01-0.8 
micrometers, and if such a particle is used, the texture of the scratch-proof nature of the image 
after printing to recorded media, or a record object will become desirable especially. 
Furthermore, mean particle diameter is a thing within the limits which are 0.03-0.3 micrometers, 
and since the pore of the particle aggregate formed on recorded media is easy to be formed 
effectively in the pore-radius field made into the purpose, such a particle has it. [ preferably 
desirable ] 

[0082] (The pore physical properties and configuration of a cationic particle) It makes color 
material stick to the front face of the particle itself efficiently, and also the maximum pore radius 
of the particle in the nitrogen adsorption ****ing method is 2-1 2nm, and that whose total pore 
volume is 0.3 or more ml/g is desirable [ a particle ] again at the same time a cationic particle 
which is used by this invention and which was described above forms efficiently the pore of the 
particle aggregate formed on recorded media. The maximum pore radius of a particle is 3m - 
10nm more preferably, and since the pore of the particle aggregate formed on recorded media is 
easy to be formed effectively in the pore-radius field made into the purpose, that whose total 
pore volume is 0.3 or more ml/g is desirable. 

[0083] When the adsorption site of the color material on the front face of a particle exists 
enough that it is within the limits the BET specific surface area of whose is 70-300m2/g, the 
above-mentioned particle used by this invention becomes easy to leave color material near the 
front face of recorded media in the state of a single molecule more effectively, and contributes 
to color-enhancing improvement. 

[0084] Moreover, the configuration of the particle used by this invention can make ion exchange 
water able to distribute a particle, can be dropped on a collodion membrane, can produce a test 
sample, and can observe and ask for it with a transmission electron microscope. In case a 
particle aggregate is made to form on recorded media in this invention, it is the point of making 
pore forming in an aggregate, and the non-globular form thing in which the particle configuration 
forms the aggregated particle which the shape of a needle, the monotonous configuration, or the 
spherical primary particle had a certain directivity, and was connected, such as the shape of the 
shape of a rod or a necklace, can be used suitably. 

[0085] According to this invention persons' knowledge, plate-like one of the dispersibility to 
water is better than the shape of a needle, and a pilliform bundle (cilia **), and since the 
orientation of a particle becomes random when a particle aggregate is formed and pore volume 
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becomes large, the configuration of a particle is more desirable. A pilliform bundle configuration 
means the condition that the needlelike particle touched in side faces and gathered like the 
bundle of the hair of hair here, it is indicated by reference (Rocek J., etal, Applied Catalysis, 74 
volumes, 29-36 pages, 1991) at pseudo-boehmite also in the hydrated alumina which can be 
preferably used especially by this invention — as — cilia — generally it is known that there are 
a ** and the other configuration. 

[0086] It can ask for the aspect ratio of the particle of a monotonous configuration by the 
approach defined as JP,5-16015,B. An aspect ratio is shown by the ratio of a diameter to the 
thickness of a particle. The diameter of circle which has an area equal to the projected area of 
the particle when observing hydrated alumina with a microscope or an electron microscope shall 
be indicated to be a diameter here. An aspect ratio is expressed in the ratio of the diameter 
which observes similarly and shows the minimum value of a monotonous side, and the diameter 
which shows maximum as an aspect ratio. Moreover, in the case of a pilliform bundle 
configuration, the method of asking for an aspect ratio can find an up-and-down diameter of 
circle and die length, respectively by the ability using as a cylinder each needlelike hydrated 
alumina particle which forms a pilliform bundle, and can take and ask it for the ratio, the 
configuration of the most desirable hydrated alumina — plate-like — an average aspect ratio — 
the range of 3-10 — moreover, by the pilliform bundle, the range of 3-10 has a desirable average 
aspect ratio. Since a clearance is easy to be formed between particles when the average aspect 
ratio was within the limits and it forms [ above-mentioned ] a particle aggregate, a vesicular 
structure can be formed easily. 

[0087] The content of a cationic particle in the liquid constituent of this invention which was 
described above is the range suitable although what is necessary is just to determine the optimal 
range suitably, when the range of 0.1 - 40 mass % attains the purpose of this invention according 
to the class of matter to be used, and the range of one to 30 mass %, and further 3-15 mass % 
is more preferably suitable for it. At such within the limits, the image of coloring which depended 
and was excellent in the medium kind can be obtained to stability, and it excels also especially in 
the preservation stability and regurgitation stability of a liquid constituent. 

[0088] (Acid) As stated previously, as for the liquid constituent of this invention, it is desirable 
that pH is adjusted to 2-7 including an acid. While an acid raises the distributed stability of the 
particle in the inside of liquid by ionizing a cationic particle front face and raising surface 
potential, the role of the adsorption disposition top of the anionic compound in ink (anionic color 
material) and the viscosity control of a liquid constituent is played. Combining the cationic 
particle to be used, the acid used suitable for this invention will not be limited, especially if 
physical properties, such as desired pH, and F-potential or particle dispersibility, are acquired, 
but it can be used, choosing it to the next inorganic acid, the next organic acid, etc. freely. 
[0089] As an inorganic acid, a hydrochloric acid, a sulfuric acid, a sulfurous acid, a nitric acid, a 
nitrous acid, phosphoric acid, boric acid, carbonic acid, etc. are mentioned, and, specifically, a 
carboxylic acid which is listed below, a sulfonic acid, amino acid, etc. are mentioned as an organic 
acid, for example. 

[0090] As a carboxylic acid, for example A formic acid, an acetic acid, a chloroacetic acid, 
dichloroacetic acid, A trichloroacetic acid, gifblaar poison, trimethylacetic acid, a methoxy acetic 
acid, mercaptoacetic acid, A glycolic acid, a propionic acid, butanoic acid, a valeric acid, a 
caproic acid, a caprylic acid, A capric acid, a lauric acid, a myristic acid, a palmitic acid, stearin 
acid, Oleic acid, linolic acid, a linolenic acid, cyclohexane carboxylic acid, A phenylacetic acid, a 
benzoic acid, ortho toluylic acid, meta toluylic acid, para toluylic acid, O-chlorobenzoic acid, m- 
chloro benzoic acid, para chlorobenzoic acid, o-BUROMO benzoic acid, m-BUROMO benzoic 
acid, p-BUROMO benzoic acid, o-nitro benzoic acid, m-nitro benzoic acid, P-nitrobenzoic acid, 
oxalic acid, a malonic acid, a succinic acid, a glutaric acid, An adipic acid, a tartaric acid, a maleic 
acid, a fumaric acid, a citric acid, a phthalic acid, Isophthalic acid, a terephthalic acid, a salicylic 
acid, para hydroxybenzoic acid, an anthranilic acid, m-aminobenzoic acid, p-aminobenzoic acid, 
o-methoxy benzoic acid, m-methoxy benzoic acid, para methoxy benzoic acid, etc. are 
mentioned. 

[0091] Moreover, as a sulfonic acid, benzenesulfonic acid, a methylbenzene sulfonic acid, an 
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ethylbenzene sulfonic acid, dodecylbenzenesulfonic acid t 2 and 4, 6—trimethyl benzenesulfonic 
acid, 2 t 4-dimethylbenzene sulfonic acid, 5-sulfosalicylic acid, 1-sulfo naphthalene, 2-sulfo 
naphthalene, a hexane sulfonic acid, an octane sulfonic acid, a dodecane sulfonic acid, etc. are 
mentioned, for example. 

[0092] Moreover, as amino acid, a glycine, an alanine, a valine, alpha-aminobutyric acid, gamma- 
aminobutyric acid, the beta-alanine, a taurine, a serine, epsilon-amino-n-caproic acid, a leucine, 
a norleucine, a phenylalanine, etc. are mentioned. 

[0093] and the liquid constituent of this invention — setting — these acids — one sort — or 
two or more sorts can use it, mixing. Also in these acids, since it excels in the distributed 
stability of a cationic particle, or adsorbent [ of an anionic compound ], the underwater primary 
dissociation constant pka can use especially five or less thing suitably. Specifically as such an 
acid, a hydrochloric acid, a nitric acid, a sulfuric acid, phosphoric acid, an acetic acid, a formic 
acid, oxalic acid, a lactic acid, a citric acid, a maleic acid, a malonic acid, etc. are mentioned. 
[0094] It is desirable when making it A:B=200:1-5:1 and become the range of 1 50:1—8:1 more 
preferably aims at improvement in the distributed stability of a cationic particle, and adsorbent 
improvement to the particle front face of an anionic compound for the mixed ratio of a cationic 
particle (A) and an acid (B) in a liquid constituent on mass criteria in the liquid constituent of 
this invention. 

[0095] (Other constituents) Next, the component of others which constitute a cationic liquid 
constituent is explained concretely. Although the cationic liquid constituent of this invention 
usually contains water as a solvent object, including the above-mentioned cationic particle, an 
acid, a photopolymerization initiator which was preferably described above, etc., its thing 
containing the organic solvent for dissolving the further below-mentioned monomer and other 
additives is desirable. 

[0096] As an organic solvent to be used, for example In this case, dimethylformamide, amides [, 
such as dimethylacetamide, ]: — ketones [, such as an acetone, ]: — a tetrahydrofuran — 
Polyalkylene glycols, such as ether, such as dioxane, a polyethylene glycol, and a polypropylene 
glycol : Ethylene glycol, Propylene glycol, a butylene glycol, triethylene glycol, 1, 2, 6-hexane triol, 
thiodiglycol, hexylene glycol, Alkylene glycol, such as a diethylene glycol : Ethylene glycol methyl 
ether, The low-grade alkyl ether of polyhydric alcohol, such as the diethylene-glycol monomethyl 
ether and the triethylene glycol monomethyl ether : Ethanol, [ others / monohydric alcohol, such 
as isopropyl alcohol, n-butyl alcohol, and isobutyl alcohol, ] A glycerol, a N-methyl-2-pyrrolidone, 
1, 3-dimethyl-imidazolidinone, Aliphatic hydrocarbon, such as aromatic-hydrocarbon:hexanes, 
such as :benzene, such as triethanolamine, a sulfolane, and dimethyl sulfoxide, toluene, and a 
xylene, an octane, and a heptane,: Propylene carbonate etc. is mentioned. Although there is 
especially no limit about the content of the above-mentioned organic solvent, further 5 - 60% is 
the suitable range 5 to 90% of liquid constituent all mass, for example. 

[0097] Moreover, additives, such as a viscosity controlling agent, pH regulator, antiseptics, 
various surface active agents, an anti-oxidant and an evaporation accelerator, a water-soluble 
cationic compound, and binder resin, may be further blended with the liquid constituent of this 
invention suitably if needed. Especially selection of a surfactant is important, when [ to the 
recorded media of a liquid constituent ] getting wet and adjusting ********. For the purpose of 
control of the bleeding in unique image fields, such as the further cationic grant of a liquid 
constituent, improvement in alphabetic character grace, etc., in the range which does not check 
the operation effectiveness of this invention, a water-soluble cationic compound is chosen freely 
and can be added. 

[0098] As a water-soluble cationic compound, specifically For example, the poly allylamine, a 
polyamine sulfone, a polyvinyl amine, The neutralization object or partial neutralization objects by 
the acid, such as chitosan and these hydrochloric acids, or an acetic acid, The compound which 
cation-ized some Nonion nature compounds of a giant molecule For example, the copolymer of 
vinyl pyrrolidone and the 4th class salt of an amino alkyl alkylate, It can be used from a 
copolymer, etc. a compound of the 1st class, the 2nd class, and a tertiary amine salt type, such 
as a cationic surfactant, in addition to this, an amino acid mold amphoteric compound, etc. of 
acrylamide and the 4th class salt of aminomethyl acrylamide, being able to choose one sort or 
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two sorts or more. 

[0099] Binder resin is the purposes, such as improvement in the further scratch-proof nature of 
a cationic particle, it can be used together in the range which does not spoil the preservation 
stability or regurgitation stability of the texture of recorded media, or a liquid constituent, for 
example, can be freely chosen to a water-soluble polymer, a polymer emulsion, polymeric latex, 
etc., and can be used. Moreover, as mentioned later, it is a desirable gestalt in the preservation 
stability of a liquid constituent and ink to add a photopolymerization initiator and a sensitizer in a 
liquid constituent at the same time it promotes efficiently hardening (a monomer should carry 
out a polymerization and a generation polymer object should construct a bridge by grant of 
energy) of a monomer. 

[0100] (Surface tension of a liquid constituent) The liquid constituent of this invention may be 
toned according to the color of recorded media, although colorlessness or a white thing is more 
desirable. Furthermore, as suitable range of the various physical properties of the above liquid 
constituents, surface tension is more preferably made into 10-40 mN/m (dyn/cm) ten to 60 
mN/m (dyn/cm), and viscosity is made into 1-30 mPa-s (cP). 

[0101] Although the anionic liquid constituent of [anionic liquid constituent] this invention makes 
an indispensable constituent the particle which has an anionic radical on a front face and is 
characterized by this particle distributing to stability, that by which pH is further adjusted to 7- 
12 including the base, and its thing whose F-potential is -5 — 90mV are desirable. 
[0102] (pH and F-potential) As a result of this invention persons' inquiring wholeheartedly, it 
found out that the anionic liquid constituent in the range whose F-potential is -5 — 90mV 
presented the coloring property in which the front face of an anionic particle was especially 
adsorbed especially efficiently, and the cationic compound in ink (cationic color material) was 
excellent on recorded media. Although the reason is not certain, as well as the case of the 
cationic liquid constituent probably explained previously since anionic [ of a particle ] is 
moderate, color material does not form a huge lake in a particle front face by sticking to 
homogeneity thinly, without rapid condensation of the cationic compound in ink taking place, but 
it is thought that the coloring property of color-material original is discovered better. 
Furthermore, in the anionic liquid constituent of this invention, after adsorbing a cationic 
compound on a particle front face, it becomes distributed instability, and it is thought that 
particles condense by the concentration change at the time of a solvent component evaporating 
and permeating on recorded media, and it becomes easy to remain near the front face. 
[0103] Consequently, it is thought that the next outstanding effectiveness is acquired. That is, in 
an image field with many amounts of ink grants, such as the coloring property and the shadow 
section which were excellent in the coat paper average for ink jets, and the solid section, white 
MOYA and color nonuniformity are excellent in the homogeneity of a color few. Moreover, in 
order for a cationic compound to stick to a particle front face and to color on it very efficiently 
compared with coat paper, when the amount of grants of an anionic particle can also be lessened 
and is especially printed in a regular paper, the aesthetic property of paper is maintained, and the 
scratch-proof nature of a record image also becomes good. The range of the range of more 
desirable F-potential is -10 — 85mV, when the liquid constituent containing the anionic particle 
which has the F-potential of such range is used, and it carries out solid printing, the boundary 
between dots stops being able to be conspicuous easily, and it can attain much more reduction 
of stripe nonuniformity with a head scan. Furthermore, if F-potential uses preferably the liquid 
constituent containing the anionic particle in the range which is -15 — 65mV, it will not be based 
on a recorded-media kind, but it will become possible to obtain the image which has the 
extremely excellent color enhancement. 

[0104] As for pH of the anionic liquid constituent of this invention, it is desirable that it is the 
range of 7-12 near [ an adsorbent viewpoint to ] 25 degree C of the cationic compound in 
preservation stability and ink. Since the stability of a cationic compound (color material) is not 
remarkably reduced when it mixes with cationic ink to this pH within the limits, strong 
condensation of cationic compounds is not caused, and the saturation of a record image can fall 
or it can prevent becoming the somber image effectively. Moreover, if there is pH within above 
limits, since the dispersibility of an anionic particle is also good, the preservation stability of a 
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liquid constituent and the regurgitation stability from a recording head are maintainable good. 
Furthermore, when it mixes with ink, the color-enhancing ink jet record object in which the 
anionic particle front face was fully adsorbed, and the cationic matter was excellent is obtained. 
The range of pH of a more desirable liquid constituent is 8-1 1, and it improves one layer of 
scratch-proof nature nearby of a record image while it can prevent the corrosion of the 
recording head by the mothball very effectively, if pH is this within the limits. 
[0105] (Anionic particle) Next, the component which constitutes the anionic liquid constituent of 
this invention is described. In order to attain the above-mentioned operation effectiveness, as 
for the anionic particle mentioned as 1st indispensable component, it is desirable that it is what 
the front face of the particle itself presents anionic in the condition of having distributed in the 
liquid constituent. When it mixes with cationic ink by making a particle front face anionic, a 
cationic color material can be adsorbed on a particle front face, and the ink jet record object of 
sufficient image concentration is obtained by leaving color material to homogeneity on a 
recorded-media front face in the state of a single molecule. 

[0106] On the other hand, a particle front face is not anionic, and when the particle and the 
water-soluble anionic compound exist separately in a liquid constituent, in order that color 
material may spoil the coloring property of a lifting and the color material itself for condensation 
centering on an anionic compound, it becomes difficult to attain the color enhancement of the 
coat paper average for ink jets. Therefore, although it is required to have charged the front face 
in anionic, the particle used with the liquid constituent of this invention can be used if it is the 
particle by which the front face was anion-ized by processing, even if it is originally a cationic or 
neutral particle electrostatic not to mention the particle which is essentially anionic. 
[0107] The anionic particle suitably used by this invention is enough to attain the purpose of this 
invention if pore is formed in the aggregate by these particles formed on recorded media, and 
especially the ingredient kind of a particle is not limited. As an example, the silica and titania 
which were anion-ized, a zirconia, boria, silica boria, Seria, a magnesia, a silica magnesia, a 
calcium carbonate, a magnesium carbonate, zinc oxides, etc. these compound particles, an 
organic particle, an inorganic organic compound particle, etc. are mentioned, for example, and the 
liquid constituent of this invention — setting — these — one sort — or two or more sorts can 
use it, mixing. 

[0108] Moreover, the thing of the range whose mean particle diameter measured by the 
dynamic-light-scattering method from a viewpoint of the color enhancement of the ink after 
printing, the homogeneity of a color, and preservation stability is 0.005-1 micrometer is suitable 
for the anionic particle used by this invention like the case of the cationic particle explained 
previously. More preferably, mean particle diameter is a thing within the limits which are 0.01-0.8 
micrometers, and if such a particle is used, scratch— proof nature and texture after printing to 
recorded media will become desirable especially. Furthermore, mean particle diameter is a thing 
within the limits which are 0.03-0.3 micrometers, and since the pore of the particle aggregate 
formed on recorded media is easy to be formed effectively in the pore-radius field made into the 
purpose, such a particle has it. [ preferably desirable ] 

[0109] (The pore physical properties and configuration of an anionic particle) An anionic particle 
which is used by this invention and which was described above has that desirable whose total 
pore volume the maximum pore radius of the particle by the nitrogen adsorption ****ing method 
is 2-1 2nm, and is 0.3 or more ml/g when making color material stick to the front face of the 
particle itself efficiently at the same time it forms efficiently the pore of the particle aggregate 
formed on recorded media again. The maximum pore radius of a particle is 3-1 Onm more 
preferably, and since the pore of the particle aggregate formed on recorded media is easy to be 
formed effectively in the pore-radius field made into the purpose, that whose total pore volume 
is 0.3 or more ml/g is desirable. 

[0110] When the adsorption site of the color material on the front face of a particle exists 
enough that it is within the limits the BET specific surface area of whose is 70-300m2/g, the 
particle used by this invention becomes easy to leave color material near the front face of 
recorded media in the state of a single molecule more effectively, and contributes to color- 
enhancing improvement 
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[0111] Moreover, the configuration of the particle used by this invention can make ion exchange 
water able to distribute a particle, can be dropped on a collodion membrane, can produce a test 
sample, and can observe and ask for it with a transmission electron microscope. In case a 
particle aggregate is made to form on recorded media in this invention, it is the point of making 
pore forming in an aggregate, and a non-globular form thing, such as the shape of the shape of a 
needle, a monotonous configuration or the shape of a rod which forms the aggregated particle 
connected with directivity with a spherical primary particle, or a necklace, can be suitably used 
for a particle. According to this invention persons 1 knowledge, since the dispersibility to water 
becomes [ a needlelike twist / the orientation of a particle ] random when the plate-like 
configuration is better and it forms a particle aggregate and pore volume becomes large, a 
particle is more desirable. 

[0112] The content in the liquid constituent of an anionic particle which was described above is 
the range suitable when considering as the range of 0.1 - 40 mass % although what is necessary 
is just to determine the optimal range suitably attains the purpose of this invention according to 
the class of matter to be used, and the range of one to 30 mass %, and further 3-15 mass % is 
more preferably suitable for it. At such within the limits, it is not based on a medium kind, but the 
image of outstanding coloring can be obtained to stability, and it excels also especially in the 
preservation stability and regurgitation stability of a liquid constituent 

[0113] (Base) As stated previously, as for the anionic liquid constituent of this invention, it is 
desirable that pH is adjusted to 7-1 2 including a base. A base ionizes an anionic particle front 
face, and it plays the role of the viscosity control of the adsorption disposition top of the 
cationic compound in ink (cationic color material), or a liquid constituent while raising the 
distributed stability of the anionic particle in the inside of liquid by raising surface potential. 
When the base used suitable for this invention is combined with the anionic particle to be used, if 
physical properties, such as desired pH, F-potential, and particle dispersibility, are acquired, 
there is especially no limitation, and it can be used, choosing it to an inorganic compound, an 
organic compound, etc. which are listed below freely. 

[0114] Specifically For example, a sodium hydroxide, a lithium hydroxide, a sodium carbonate. An 
ammonium carbonate, ammonia, sodium acetate, ammonium acetate, A morpholine, 
monoethanolamine, diethanolamine, triethanolamine, Ethyl monoethanolamine, n-butyl 
monoethanolamine, dimethylethanolamine, Alkanolamines, such as diethyl ethanolamine, ethyl 
diethanolamine, n-butyl diethanolamine, dinormal butyl ethanolamine, monoisopropanolamine, 
diisopropanolamine, and tri— isopropanolamine, can be used. Also in these, especially, since 
especially five or less base excels [ dissociation constant / pkb / underwater / of a base / 
primary ] in the distributed stability of an anionic particle, or adsorbent [ of a cationic compound 
(cationic color material) ], it is used suitably. 

[0115] On mass criteria, it is the range of 150:1-8:1 more preferably, and A:B=200:1-5:1 and 
since it excels in the distributed stability of an anionic particle, and adsorbent [ of the cationic 
compound on this front face of a particle ], the mixed ratio of the anionic particle (A) in the 
inside of the liquid constituent of this invention and a base (B) is desirable. 
[0116] (Other constituents) Next, the component of others which constitute an anionic liquid 
constituent is explained concretely. The anionic liquid constituent of this invention uses the 
above-mentioned anionic particle as an indispensable component. Although water is usually 
included as a solvent object, including a base which was preferably described above Furthermore, 
additives, such as the organic solvent mentioned by the term of the above-mentioned cationic 
liquid constituent and other additives, for example, a viscosity controlling agent, pH regulator, 
antiseptics, various surface active agents, an anti-oxidant, an evaporation accelerator, a water- 
soluble anionic compound, and binder resin, may be blended suitably. Moreover, as mentioned 
later, it is a desirable gestalt in the preservation stability of a liquid constituent and ink to add a 
photopolymerization initiator and a sensitizer in a liquid constituent at the same time it promotes 
hardening of a monomer efficiently. 

[01 17] (Surface tension of a liquid constituent) The anionic liquid constituent of this invention 
may be toned according to the color of recorded media, although it is more desirable to be 
colorlessness or that it is white. Furthermore, as suitable range of the various physical 
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properties of the above liquid constituents, surface tension is more preferably made into 10-40 
mN/m (dyn/cm) ten to 60 mN/m (dyn/cm), and viscosity is made into 1-30 mPa-s (cP). 
[0118] (The manufacture approach of a liquid constituent) As the manufacture approach of the 
liquid constituent of this invention containing the aforementioned cationicity or an anionic 
particle, it can choose suitably from the approaches generally used for distribution, and can use. 
In order to make the mean particle diameter and particle size distribution of a particle in a liquid 
constituent into the above-mentioned range, using dispersers, such as a roll mill, a sand mill, a 
homogenizer, an ultrasonic homogenizer, and extra-high voltage emulsifiers (for example, trade 
name nano mizer etc.), the classification processing by distributed processing, centrifugal 
separation, ultrafiltration, etc. is used suitably, and, specifically, can arrange the diameter of a 
particulate material of the particle in a liquid constituent with these processing means. 
[0119] Energy grant explains a polymerization and the polymerization nature component 
(monomer) which constructs a bridge as an indispensable component contained in <water~color- 
ink> ink. 

[0120] (Polymerization nature component) - ink in this invention contains the solvent which 
dissolves the polymerization nature component (monomer) and this monomer which are 
converted into the cross linked polymer by grant of energy other than the color material 
mentioned later as an indispensable component. The purpose using this monomer sticks the 
coloring section with recorded media, is enclosing color material by the crosslinked polymer 
formed of the energy grant to a monomer with the particle, and is to raise the scratch-proof 
nature and weatherability of the coloring section while making the coloring section form on the 
scarce recorded media of absorbency, such as a plastics metallurgy group, at stability as the 
term of a mechanism described. In addition, in this invention, a monomer may call it hardening a 
polymerization and to construct a bridge and to convert into the cross linked polymer by energy 
grant 

[0121] As a monomer hardened by grant of the energy used for the liquid constituent of this 
invention, the acrylic (meta) monomers of radical polymerization nature and the epoxy monomers 
which suit a cationic polymerization system can use it suitably. As acrylic (meta) monomers of 
radical polymerization nature, the following monomer is mentioned, for example. 
[0122] Specifically (1) N and N-dimethylaminoethyl methacrylate CH2=C (CH3)-COO-CH2CH2N 
2 (CH3) (2) N, N-dimethylamino ethyl acrylate CH2=CH-COO-CH2CH2N(CH3) (3)2 N, N- 
dimethylaminopropyl methacrylate CH2=C(CH3)-COO-CH2CH2CH2N2 (CH3) (4) N, NN[ - 
dimethylaminopropylacrylate CH2=CH-COO-CH2CH2CH2] (CH3) (5)2 N, N-dimethylamino 
acrylamide CH2=CH-CON(CH3) (6)2 N, and N-dimethylamino meta-acrylamide CH2=C (CH3)- 
CON 2 (CH3) (7) N, N-dimethylaminoethyl acrylamide CH2=CH-CONHC2H4 N2 (CH3) (8) N, N- 
dimethylaminoethyl meta-N[ acrylamide CH2=C(CH3)-CONHC2H4] (CH3) (9)2 N, N- 
dimethylaminopropyl acrylamide CH2=CH-CONH-C3H6 N2 (CH3) (10) N, N-dimethylaminopropyl 
methacrylamide CH2=C(CH3)-CONH-C3H6Ns (CH3)2, these monomers formed into 4 class 
Color-material dyeing property, It excels in the film strength and is especially desirable. 
[0123] Moreover, the well-known ultraviolet curing mold monomers and the oligomer of the 
acrylic ester (meta) of polyhydric alcohol, the acrylic ester (meta) of the glycidyl ether of 
polyhydric alcohol, the acrylic ester (meta) of a polyethylene glycol, the acrylic ester (meta) of 
the ethylene oxide addition product of polyhydric alcohol, and a polybasic acid anhydride and 
hydroxyl-group content (meta) acrylic ester, such as a reactant, are used. The high matter of 
the compatibility in the inside of a liquid constituent out of these monomers or a hydrophilic 
property is chosen, and it is used. As epoxy monomers which suit a cationic polymerization 
system, the glycidyl ether of polyhydric alcohol, glycidyl ester, aliphatic series annular epoxide, 
etc. are used, for example. 

[0124] In this invention, when a pigment is used especially for ink as a color material and 
ultraviolet rays are used as hardening energy, the cure rate of a monomer tends to become slow. 
Therefore, as a polymerization system of a (ultraviolet-rays UV) polymerization monomer, the 
monomer of a high Brit polymerization system is desirable, and, subsequently to order, it is 
desirable to select the monomer of a cationic polymerization system and a free radical 
polymerization system. 
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[0125] The content of the monomer contained in the liquid constituent in this invention usually 
has the desirable range of 1 - 50 mass %. The hardenability of under 1 mass % is inadequate, and 
since the viscosity of a constituent will rise and dischargeability will worsen if weatherability, 
solvent resistance, scratch-proof nature, and adhesion will become low and 50 mass % is 
exceeded, a generation polymer is not desirable. It is three to 40 mass % preferably, and is 
choosing a monomer in this range, and in this range, there is an advantage that the liquid 
constituent which is compatible in hardenability and dischargeability is obtained, and it is five to 
30 mass % still more preferably, and since dischargeability is also satisfactory, it has 
[ hardenability is enough, and ] the advantage to which the selectivity of a monomer spreads. 
[0126] (A photopolymerization initiator and sensitizer) When using ultraviolet-rays energy for 
hardening of the monomer in ink in this invention, it is desirable to use a photopolymerization 
initiator. As a photopolymerization initiator, a carbonyl compound, an azo compound, organic 
peroxide, etc. are mentioned, for example, as a usage — a photopolymerization initiator — one 
kind — or even if it uses two or more kinds, it does not matter even if it uses a 
photopolymerization initiator and a sensitizer together. It is not restricted especially that what is 
necessary is just to select suitably about selection of the main photopolymerization initiators 
and sensitizers, combination, and a compounding ratio with the ultraviolet-rays polymerization 
nature monomer and the equipment used to be used. 

[0127] As main photopolymerization initiators, for example, acetophenone, 2, and 2-diethoxy 
acetophenone, p-dimethylamino acetophenone, p-dimethylamino propiophenone, A 
benzophenone, 2-chlorobenzo phenon, p, and p'-dichloro benzophenone, A p and p'-bis- 
diethylamino benzophenone, a Michler s ketone, benzyl (diphenyl diketone), A benzoin, benzoin 
methyl ether, benzoin ethyl ether, Benzoin iso-propyl ether, the benzoin-n-propyl ether, Benzoin 
isobutyl ether, benzoin-n-butyl ether, Benzyl dimethyl ketal, tetramethylthiuram monosulfide, 
Thioxanthone, 2-chloro thioxanthone, 2-methylthioxanthone, Azobisisobutyronitril, benzoin 
peroxide, G tert-butyl peroxide, 1 -hydroxy cyclohexyl phenyl ketone, 2~hydroxy-2-methyl-1- 
phenyl-1-ON, 1-(4-isopropyl phenyl)-2-hydroxy-isobutane-1-ON, a methyl benzoyl FO mate, 
etc. are mentioned. The amount of these photopolymerization initiators used is usually 0.1 to 10 
mass % to the total amount of an ultraviolet-rays hardenability monomer. 
[0128] Moreover, in a cationic polymerization mold, photoinitiators, such as aromatic series 
diazonium salt an aromatic series halo NIUMU salt, aromatic series sulfonium salt, and a 
metallocene compound, are used. Triphenylsulfonium hexafluoro phosphate, diphenyliodonium 
hexafluoroantimonate, etc. are mentioned as the example. Moreover, in the case of a cationic 
polymerization mold, in order to make hardening still more perfect, it is the range of 80-170 
degrees C, and it is desirable to heat in 100-150 degrees C desirably especially. Although heating 
time changes with conditions, it is usually for 5-30 minutes. 

[0129] The amine which contains 1. amine system:fatty amine and an aromatic series radical as a 
sensitizer, for example, A piperidine, 2. urearallyl compound system, o-tolyl thiourea, 3. sulfur 
compound : Sodium diethyl dithiophosphate, A fusibility salt [ of an aromatic series sulfinic acid ], 
4. nitril system compound:N, and N-JI permutation-p-amino benzonitrile, 5. — phosphorus- 
compounds: — tri-n-butyl phosphine and NETORIUMU diethyl JICHIOHOSU feed — 6. — 
nitride: — a Michler s ketone and N-NITORISO hydroxylamine derivative — An oxazolidine 
compound, tetrahydro - 1, 3-oxazine compound, Formaldehyde or an acetaldehyde, the 
condensate of diamine, 7. chlorine compound: A carbon tetrachloride, hexachloroethane, the 
macromolecule-ized amine of the resultant of 8. epoxy resin and an amine, a triethanolamine 
thoria chestnut rate, etc. are mentioned. 

[0130] Although the above-mentioned photopolymerization initiator and a sensitizer can be 
included in both a liquid constituent, or both [ either or ], since the preservation stability of a 
liquid constituent becomes still higher by making it contain in an ink side and making it dissociate 
with a monomer especially, they are desirable. When using an electron ray as hardening energy, 
especially the above-mentioned photopolymerization initiator or the above-mentioned sensitizer 
are not needed. Moreover, there is also no exposure inhibition by the pigment, and since [ with 
few temperature rises ] a cure rate is also quick, as the hardening approach of the monomer of 
this invention, it is effective. 
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[0131] [Anionic ink], next the water anionic ink which constitutes the ink set of this invention 
combining the cationic liquid constituent explained by the above are explained. Combination with 
at least one sort of anionic ink in which an ink set here contains the liquid constituent and 
anionic matter (anionic color material) of this invention is said. Moreover, the combination of at 
least one kind of ink except the liquid constituent of this invention is called an ink subset from 
this ink set 

[0132] When using a pigment as a color material, using the water soluble dye which contains an 
anionic radical as a color material, as for the anionic ink used by this invention, it is desirable to 
use the thing (for this to also be called anionic color material by this invention) which made the 
anionic compound use together. Water, a water-soluble organic solvent and other components, 
for example, a viscosity controlling agent, pH regulator, antiseptics, a surfactant, an antioxidant, 
etc. are further contained and constituted by the above anionic ink used by this invention at this 
if needed. Hereafter, each constituent of these ink is explained. 

[0133] (Water soluble dye) As water soluble dye which has the anionic radical used by this 
invention, especially if it is the water-soluble acid dye indicated by the Color Index (it may 
abbreviate to C.I. below by Color Index:), direct dye, and reactive dye, it will not be limited, for 
example. Moreover, what does not have a publication in a Color Index will not be limited 
especially if it has an anionic radical, for example, a sulfone radical, a carboxyl group, etc. A thing 
with the pH dependency of solubility is also contained in water soluble dye here. 
[0134] (Pigment) You may be ink which uses a pigment and an anionic compound and contains 
water, a water-soluble organic solvent and other components, for example, a viscosity controlling 
agent, pH regulator, antiseptics, a surfactant, an antioxidant, etc. as another gestalt of water 
anionic ink instead of the water soluble dye which has the above anionic radicals if needed. Here, 
an anionic compound may be the dispersant of a pigment, and when the dispersant of a pigment 
is not anionic, what added the anionic compound different from a dispersant may be used. Of 
course, even when a dispersant is an anionic compound, what added the anionic compound of 
further others may be used. 

[0135] Although there is especially no limitation in the pigment which can be used by this 
invention, the pigment explained below can use it suitably, for example. First, as carbon black 
used for black pigment ink, it is carbon black manufactured with the furnace method or the 
channel process, and that in which 40-1 50ml / 100g, and volatile matter have 0.5 to 10 mass %, 
and a pH value has [ a specific surface area according / primary particle size / to 15 - 40mmum 
and a BET adsorption method / 50-300m2/g and DBP oil absorption ] 2-9 is desirable. 
[0136] As such a thing, they are No.2300, No.900, MCF88, No.40, No.52, MA7 and MA8, and 
No.2200B (above), for example. Mitsubishi Chemical make : RAVEN 1255(made in 
Colombia):REGAL 400R, REGAL 660R, MOGUL L (above) Cabot make: Color Black FW1, Color 
Black FW18, Color Black S 170, Color Black S 150, Printex 35, Printex U (above) Commercial 
items, such as the Degussa make, can be used. Moreover, a prototype could newly because of 
this invention be built. 

[0137] As a pigment used for yellow ink, it is C.I.Pigment Yellow, for example. 1, C.LPigment 
Yellow 2, C.I.Pigment Yellow 3, C.LPigment Yellow 13, C.LPigment Yellow 16, and C.I.Pigment 
Yellow 83 grade are mentioned. 

[0138] As a pigment used as Magenta ink, C.LPigment Red 5, C.LPigment Red 7, C.LPigment Red 
12, and C.LPigment Red 48(calcium) C.LPigment Red 48 (Mn) and C.LPigment Red 57(calcium) 
C.LPigment Red112 and C.LPigment Red 122 grade are mentioned, for example. 
[0139] As a pigment used as cyanogen ink, it is C.LPigment Blue, for example. 1, C.I.Pigment Blue 
2, C.LPigment Blue 3, C.I.Pigment Blue 15:3, C.I.Pigment Blue 16, C.LPigment Blue 22, C.I. Vat 
Blue 4, and CI. Vat Blue 6 grade are mentioned, moreover, the above — what was newly 
manufactured also about the color material of which color for this invention is usable. 
[0140] (Pigment agent) Anythings are usable if it is water soluble resin which has the function to 
make water or an aquosity medium distribute a pigment to stability, by existence of an anionic 
radical as a dispersant of the pigment which can be used for the ink used by this invention. 
Especially, the thing of the range of 1,000-30,000 has desirable weight average molecular weight. 
Furthermore, the range of weight average molecular weight is 3,000-15,000 preferably. The salt 
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of the block copolymer which specifically consists of two or more monomers chosen from a 
hydrophobic monomer or an acrylic acid, an acrylic-acid derivative, a maleic acid, a maleic-acid 
derivative, an itaconic acid, an itaconic-acid derivative, a fumaric acid, and fumaric-acid 
derivatives, such as fatty alcohol ester of styrene, styrene derivative, vinyl naphthalene, vinyl 
naphthalene derivative, alpha, and beta-ethylene nature unsaturated carboxylic acid, a graft 
copolymer, random copolymers, or these (**) polymers etc. is mentioned. These resin is resin of 
an alkali meltable mold meltable in the water solution in which the base was dissolved. 
[0141] Furthermore, the homopolymers which consist of a hydrophilic monomer, or those salts 
are sufficient Moreover, it is also possible to also use water soluble resin, such as polyvinyl 
alcohol, a carboxymethyl cellulose, and a naphthalene sulfonic-acid formaldehyde condensate. 
However, the direction at the time of using the resin of an alkali meltable mold is possible for 
hypoviscosity-izing of dispersion liquid, and there is an advantage that distribution is also easy. 
As for said water soluble resin, it is desirable to be used in the range of 0.1 - 5 mass % to the ink 
whole quantity. 

[0142] In the pigment and water soluble resin like ****, in a water-soluble medium, it distributes 
or dissolves and the pigment ink which can be used by this invention is constituted. In the 
pigment ink which can be used for this invention, it is the mixed solvent of water and a water- 
soluble organic solvent as a suitable aquosity medium, and it is desirable to use not the common 
water that contains various ion as water but ion exchange water (deionized water). 
[0143] When a dispersant is not an anionic macromolecule, it is desirable to add an anionic 
compound further in the ink containing the pigment mentioned above. The anionic surfactant of 
low molecular weight which is listed to the following besides high polymers, such as alkali 
fusibility resin explained by the term of a pigment agent, as an anionic compound suitably used 
by this invention can be mentioned. 

[0144] As the anionic surfactant of low molecular weight being concrete For example, sulfo 
succinic-acid lauryl disodium, sulfo succinic-acid polyoxyethylene lauroyl ethanol 
AMIDOESUTERU disodium, Polyoxyethylene alkyl sulfo succinic-acid disodium, carboxylation 
polyoxyethylene lauryl ether sodium salt, Carboxylation polyoxyethylene tridecyl ether sodium 
salt. Although polyoxyethylene lauryl ethereal sulfate sodium, polyoxyethylene lauryl ethereal 
sulfate triethanolamine, a polyoxyethylene-alkyl-ether sodium sulfate, sodium alkylsulfate, alkyl- 
sulfuric-acid triethanolamine, etc. are mentioned It is not limited to these. The suitable amount 
of the above anionic matter used is the range of 0.05 - 10 mass % to the ink whole quantity, and 
is 0.05 to 5 mass % still more suitably. 

[0145] (Self-distributed pigment) As a pigment which can be used for anionic ink, the pigment of 
self-distributed process input output equipment which water or an aquosity medium can be made 
to distribute can also be used again, without using a dispersant. As for the pigment of self- 
distributed process input output equipment, at least one sort of anionic hydrophilic radicals are 
combined with the pigment front face through direct or other atomic groups. The naphthylene 
radical on which at least one sort chosen from the next hydrophilic radicals as an anionic 
hydrophilic radical, for example and the atomic group of further others may have the phenylene 
group which may have the alkylene group of the carbon atomic numbers 1-12 and a substituent, 
or a substituent is mentioned. 

- COOM, -S03M, -S02NH2, -P03HM, -P03M2 (M in the above-mentioned formula expresses a 
hydrogen atom, alkali metal, ammonium, or organic ammonium.) 

[0146] Thus, since the pigment which electrified anionic by installation of the hydrophilic radical 
on the front face of a pigment has water-dispersion [ which was excellent with repulsion of ion ], 
it maintains the distributed condition stabilized even if it did not add a dispersant etc., also when 
it was made to contain in water color ink. It is desirable when especially a pigment is carbon 



[0147] (Addition component in ink) In order to consider as the ink which has a desired physical- 
properties value other than the above-mentioned component if needed again, a surfactant, a 
defoaming agent, or antiseptics can be added in ink, and commercial water soluble dye etc. can 
also be added further. 

[0148] As a surfactant, nonionic surfactants, such as anionic surfactants, such as fatty-acid 



black. 
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salts, higher-alcohol sulfate salts, liquid fatty-oil sulfate salts, and alkyl allyl compound 
sulfonates, polyoxyethylene alkyl ether, polyoxyethylene alkyl ester, polyoxyethylene sorbitan 
alkyl ester, acetylene alcohol, and an acetylene glycol, are mentioned, and these one sort or two 
sorts or more can be used, for example, choosing them suitably. Although the amount used 
changes with additions of a dispersant, its 0.01 - 5 mass % is desirable to the ink whole quantity. 
Under the present circumstances, it is desirable to determine the addition of a surfactant that 
.the surface tension of ink will become more than 30 mN/m (dyn/cm). In the ink jet recording 
method used by this invention, it is because generating of the printing kink (gap of the impact 
area of an ink droplet) at the tip of a nozzle depended for getting wet can be suppressed 
effectively. 

[0149] After adding and stirring a pigment first as the production approach of pigment ink which 
was explained above in the water solution which contains the resin for pigment-content powder, 
and water at least, for example, distributed processing is performed using the below-mentioned 
distributed means, centrifugal separation processing is performed if needed, and desired 
dispersion liquid are obtained. Next, what is necessary is to add further a component which was 
hung up over these dispersion liquid above, to stir it, and just to consider as ink. 
[0150] Moreover, in using the resin of an alkali meltable mold, in order to dissolve resin, it 
requires adding a base. Under the present circumstances, the amine for dissolving resin or the 
amount of a base needs to add 1 or more times of the amine called for by count from the acid 
number of resin, or the amount of bases. The amount of an amine or a base is calculated by 
count by the following formulas. 

c«re^^xTs>aiwaBt<D»?ax««a (g)3 
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[0151] Furthermore, if pre mixing is performed more than for 30 minutes before carrying out 
distributed processing of the water solution containing a pigment, the distributed effectiveness 
of a pigment will become good. This pre mixing actuation improves the wettability on the front 
face of a pigment, and promotes adsorption of the dispersant on the front face of a pigment. 
[0152] As bases added by the dispersion liquid at the time of using alkali meltable mold resin, it 
is desirable to, use inorganic bases, such as organic amines, such as monoethanolamine, 
diethanolamine, triethanolamine, amine methyl propanol, and ammonia, or a potassium hydroxide, 
and a sodium hydroxide, for example. 

[0153] On the other hand, although what kind of thing may be used if the disperser used for 
preparation of pigment ink is a disperser generally used, a ball mill, a sand mill, etc. are 
mentioned, for example. Also in it, the sand mill of a high-speed mold is desirable, for example, a 
super mill, a Sand grinder, a bead mill, an agitator mill, a grain mill, a die Norian mill, a pearl mill, 
the COBOL mill (all are trade names), etc. are mentioned. 

[0154] [Cationic ink], next the water cationic ink which constitutes the ink set of this invention 
combining the anionic liquid constituent explained previously are explained. Combination with at 
least one sort of ink in which an ink set here contains the liquid constituent and cationic matter 
(cationic color material) of this invention is said. Moreover, the combination of at least one sort 
of ink except the liquid constituent of this invention is called an ink subset from this ink set 
When using a pigment as a color material as a color material, using the water soluble dye 
containing a cationic radical, as for the cationic ink used by this invention, it is desirable to make 
a cationic compound use together (for this concomitant use to also be called cationic color 
material in this invention). Water, a water-soluble organic solvent and other components, for 
example, a viscosity controlling agent, pH regulator, antiseptics, a surfactant, an antioxidant, etc. 
are further contained and constituted by the above ink used by this invention at this if needed. 
Hereafter, each constituent of these ink is explained. 

[0155] (Water soluble dye) As water soluble dye which has the cationic radical used by this 
invention, especially if it is the water-soluble color indicated by the Color Index, it will not be 
limited, for example. Moreover, if what does not have a publication in a Color Index has a cationic 
radical, there will be especially no limitation. In addition, a thing with the pH dependency of 
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solubility is also contained in water soluble dye here. 

[0156] (Pigment) You may be ink which uses a pigment and a cationic compound and contains 
water, a water-soluble organic solvent and other components, for example, a viscosity controlling 
agent, pH regulator, antiseptics, a surfactant, or an antioxidant if needed instead of the water 
soluble dye which has the above-mentioned cationic radical as another gestalt of the ink used by 
this invention. Here, a cationic compound may be the dispersant of a pigment, and when the 
dispersant of a pigment is not cationicity, what added the cationic compound different from a 
dispersant may be used. Of course, even when a dispersant is a cationic compound, the cationic 
compound of further others may be added. As a pigment which can be used by this invention, 
there is especially no limitation and it can use suitably the pigment stated by the term of anionic 
ink. 

[0157] (Pigment agent) Anythings [ its ] are usable if the dispersant of the pigment in the ink 
used by this invention is water soluble resin which has the function to make water or an aquosity 
medium distribute a pigment to stability by existence of a cationic radical. Some polymers [ at 
least ] which are obtained by the polymerization of a vinyl monomer and are obtained as an 
example should just have cationicity. As a cationic monomer for constituting a cationic part, the 
salts and these compounds formed into 4 class of the tertiary amine monomer like the following 
are mentioned. 

[0158] Specifically N and N-dimethylaminoethyl methacrylate [CH2=C(CH3)-COO-C2H4N (CH3) 
2], N and N-dimethylamino ethyl acrylate [CH2=CH-COO-C2H4N (CH3)2], N and N- 
dimethylaminopropyl methacrylate [CH2=C(CH3)-COO-C3H6N (CH3)2], N and N- 
dimethylaminopropylacrylate [CH2=CH-COO-C3H6N (CH3)2], N,N-dimethylacrylamide 
[CH2=CH-CON (CH3)2], N and N-dimethyl methacrylamide [CH2=C(CH3)-CON (CH3)2], N and 
N-dimethylaminoethyl acrylamide [CH2=CH-CONHC2H4N (CH3)2], N and N-dimethylaminoethyl 
methacrylamide [CH2=C(CH3)-CONHC2H4N (CH3)2], N,N-dimethylaminopropyl acrylamide 
[CH2=CH-CONH-C3H6N (CH3)2], N, and N-dimethylaminopropyl methacrylamide [CH2=C(CH3)- 
CONH-C3H6N (CH3)2] 
** is mentioned. 

[0159] As a compound for forming a salt in the case of a tertiary amine monomer, a hydrochloric 
acid, a sulfuric acid, an acetic acid, etc. are mentioned, and a methyl chloride, a dimethyl sulfate, 
benzyl chloride, epichlorohydrin, etc. are mentioned as a compound used for the 4th class- 
ization, for example. Also in these, when a methyl chloride, a dimethyl sulfate, etc. prepare the 
dispersant used by this invention, it is desirable. Underwater, the salt or the 4th class ammonium 
compound of the above tertiary amine monomers is served as a cation, and acidity is a stable 
dissolution field on the neutralized conditions. The content in the inside of the copolymer of 
these monomers has the desirable range of 20 - 60 mass %. 

[0160] In addition to this as a monomer, acrylamides, vinyl ether, vinyl pyrrolidone, vinylpyridines, 
and vinyl oxazoline are mentioned as a water-soluble monomer which can be dissolved in 
hydrophobic monomers, such as acrylic ester which has hydroxy groups, such as acrylic ester 
which is used for the configuration of the above-mentioned giant-molecule dispersant, and which 
has 2-hydroxyethyl methacrylate and a long-chain ethylene oxide chain in a side chain, for 
example, and a styrene system monomer, and with a pH of about seven water. As a hydrophobic 
monomer, hydrophobic monomers, such as styrene, a styrene derivative, vinyl naphthalene, a 
vinyl naphthalene derivative, alkyl ester of an acrylic acid (meta), and acrylonitrile, are used. In 
order that a water-soluble monomer may make a copolymer exist in stability in a water solution 
in the macromoiecule dispersant obtained by copolymerization, it uses in the range of 15 - 35 
mass %, and in order to heighten the dispersion effect over the pigment of a copolymer, as for a 
hydrophobic monomer, it is desirable to use in the range of 20 - 40 mass %. 
[0161] (Self-distributed pigment) In the case of the pigment charged in cationicity, that with 
which the hydrophilic radical combined through direct or other atomic groups combined at least 
one chosen from the next 4th class ammonium is mentioned. However, this invention is not 
limited to these. 
[0162] 
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-S0 2 NH 3 ^ 
-S0 2 NH 2 COR , 
-NH 3 , 
— NR 3 , 




[0163] R expresses the naphthyl group which is not permuted [ the phenyl group which is not 
permuted / the shape of a straight chain of the carbon atomic numbers 1-12, a branched-chain 
alkyl group, a permutation, or /, a permutation, or ] among the above-mentioned formula. In 
addition, for example, N03- and CH3COO— exist in the above-mentioned cationic radical as 
counter ion. 

[0164] If it explains taking the case of the approach of combining N-ethyl pyridyl radical of the 
structure shown below, for example as an approach of manufacturing the self-distributed 
pigment which a hydrophilic radical which was described above was combined and has been 
charged in cationicity, the method of processing a pigment with a 3-amino-N-ethyl pyridinium 
star's picture will be mentioned. 

[0165] Thus, since the pigment which electrified cationicity by installation of the hydrophilic 
radical on the front face of a pigment has water-dispersion [ which was excellent with repulsion 
of ion ], it maintains the distributed condition stabilized even if it did not add a dispersant etc., 
also when it was made to contain in water color ink. The case where especially the above- 
mentioned pigment is carbon black is desirable. 

[0166] The cationic ink further used by this invention is adding said surfactant from the field 
which makes good the permeability of the ink to recorded media, and matching of as opposed to 
[ get wet, simultaneously ] the head for ink jets. (Surface tension of ink) It is desirable to adjust 
the surface tension in 25 degrees C to 30 - 68 mN/m (dyn/cm) as physical properties of ink 
itself, and to adjust viscosity to below 5 mPa-s (cP) more preferably below 10 mPa-s (cP) below 
1 5 mPa-s (cP). 

[0167] (Other components contained in ink) In addition, the ink used by this invention may add 
additives other than the above-mentioned component, such as a water-soluble organic solvent, 
a surface active agent, pH modifier, a rusr-proofer, an antifungal agent, an antioxidant, an 
evaporation accelerator, a chelating agent, and a water-soluble polymer, if needed. 
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[0168] As for the solvent object which dissolves or distributes the above-mentioned monomer 
which can be used by this invention, it is desirable that it is the mixture of water and a water- 
soluble organic solvent. As a water-soluble concrete organic solvent, for example Methyl alcohol, 
ethyl alcohol, N-propyl alcohol, isopropyl alcohol, n-butyl alcohol, Alkyl alcohols of the carbon 
numbers 1-4, such as sec-butyl alcohol and tert-butyl alcohol : Dimethylformamide, amides [, 
such as dimethylacetamide, ]: — ketones [, such as an acetone, ]: — a tetrahydrofuran — Ether, 
such as dioxane : Polyalkylene glycols:ethylene glycol, such as a polyethylene glycol and a 
polypropylene GUKORl call, Propylene glycol, a butylene glycol, triethylene glycol, 1, 2, and 6- 
KISAN triol and thiodiglycol — passing — a xylene glycol — The alkylene glycol in which 
alkylene groups, such as a diethylene glycol, contain 2-6 carbon atoms : A glycerol, The low- 
grade alkyl ether of polyhydric alcohol, such as the ethylene glycol monomethyl (or ethyl) ether 
and the diethylene-glycol monomethyl (or ethyl) ether : A N-methyl-2-pyrrolidone, Imide 
compounds, such as cyclic amide compounds, such as 1,3-dimethyl-2-imidazolidinone, a 
sulfolane, dimethyl sulfoxide, 2-pyrrolidone, and epsilon caprolactam, and a succinimide, etc. are 
mentioned. 

[0169] Generally, 1 - 40% of the content of the water-soluble above-mentioned organic solvent 
is desirable to the total mass of ink, and is 3 - 30% of range more preferably. Moreover, when it 
is made into the range of 30 - 95 mass %, the content of the water in ink is good, and since it 
can suppress that the viscosity of ink becomes high and can fully satisfy a fixing property, it is 
desirable. [ of the solubility of color material ] 

[01 70] Although the ink used by this invention can be used also as ink of common aquosity 
writing materials, especially when applying to the ink jet record approach of a type of making ink 
breathing out according to the foaming phenomenon of the ink by heat energy, it is suitable, and 
it becomes very stable [ the regurgitation ], and there is the description that generating of a 
satellite dot etc. does not arise. However, a thermal physical-properties value (for example, the 
specific heat, a coefficient of thermal expansion, thermal conductivity) may be adjusted in this 
case. 

[0171] Although the concentration of the color-material component contained in the anionic and 
cationic ink of which the Concentration of water color ink> above was done is suitably chosen 
according to the class of color material, such as an aquosity color, a pigment, and a self- 
distributed pigment, 0.1 - 12% of its range is especially desirable 0.1 to 20% to the total mass of 
ink. Moreover, especially the color enhancement of the image with which the concentration of a 
color-material component is formed under the record conditions of the usual 2 liquid system 
when color material takes especially or less for 1.0 1.2 or less to this particle 1 on mass criteria, 
concerning the relation between the concentration of the particle in a liquid constituent and the 
concentration of the color material in ink in the range of 0.3 - 7 mass % becomes the outstanding 
thing. 

[0172] The <approach of forming the coloring section in recorded media>, next the approach of 
forming the coloring section in the recorded media of this invention are explained. The approach 
of forming the coloring section in the recorded media of this invention (i) The solvent which 
dissolves the monomer and this monomer which carry out a polymerization by grant of color 
material and energy is included. It has the process which gives the liquid constituent which 
contains the particle to which the front face is charged in a polarity contrary to the process and 
(ii) this ink which give anionic or cationic ink to recorded media in the state of distribution to 
recorded media. It is characterized by giving ink and a liquid constituent to the front face of the 
above-mentioned recorded media so that it may touch in the state of a liquid mutually. How to 
give the liquid constituent and ink which are hereafter constituted as mentioned above on 
recorded media is explained. 

[0173] The approach of forming the coloring section in the recorded media of this invention 
includes the process (i) containing the process (ii) which gives a liquid constituent which was 
explained above on recorded media, and the solvent which dissolves the monomer and this 
monomer which carry out a polymerization by grant of color material and energy which gives 
anionic or cationic ink to recorded media. Although a liquid constituent is given to the coloring 
section formation field of the recorded media formed in the ink which contains color material in 
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that case or a coloring section formation field, and its near, ink and a liquid constituent are given 
so that they may touch in the state of a liquid mutually. A coloring section formation field here is 
a field where the dot of ink adheres, and the thing of the field which about 1-5 dots of outsides 
of the field where the dot of ink adheres left is pointed out near the coloring section formation 
field. 

[0174] As long as it is the approach the above mentioned liquid constituent and the ink of this 
invention come to touch the recorded media of this invention in the state of a liquid mutually on 
recorded media by the approach of forming the coloring section, these may be made to give by 
which approach. Therefore, it is not a problem any shall be previously given on recorded media 
between a liquid constituent and ink. For example, after performing a process (i) after performing 
a process (ii), and performing a process (i), ****** is also good in a process (ii). Moreover, after 
performing a process (i), it is also desirable to perform a process (ii) and to perform a process (i) 
again after that Moreover, when a liquid constituent is made to give previously recorded media, 
it is not restricted especially about time amount after giving a liquid constituent to recorded 
media until it makes ink give on recorded media, but in order to make it touch in the state of a 
liquid mutually, it is desirable to make ink give within coincidence or several seconds on recorded 
media mostly. 

[0175] Next, also about the timing which gives the energy which stiffens the monomer in ink, if it 
is after giving the both sides of ink and a liquid constituent, it can choose freely [ always ]. 
However, after forming the pixel of the last liquid constituent, it is necessary to surely give 
energy and to harden a monomer. Moreover, when giving energy about removal of the solvent in 
a liquid constituent and ink, i.e., desiccation, it is desirable that almost all solvents are removed. 
As a desiccation means, it is desirable to put a base material (recorded media) into an air- 
heating furnace with a temperature of about 50-200 degrees C. However, the polymerization of a 
monomer etc. may be performed in the condition of not removing a solvent from the purpose of 
compaction of the processing time completely, and you may dry later. Anyway, since the good 
thing of image physical properties is not obtained, it is not desirable that the solvent remains in 
the last image formation object. Moreover, as for the energy grant as a means to harden a 
monomer, UV irradiation, electron beam irradiation, heat radiation, etc. are mentioned as 
mentioned above. For example, it is desirable to irradiate about two 200 - 1000 mJ/cm 
ultraviolet rays in addition, using a high pressure mercury vapor lamp as a UV irradiation means. 
The range of the emission spectrum of the ultraviolet-rays field of the mercury lamp of the 
above-mentioned high pressure mercury vapor lamp is 184nm — 450nm, and it is suitable for 
stiffening an ultraviolet-rays hardenability monomer efficiently. Moreover, when using electron- 
beam-irradiation equipment, it is desirable to irradiate in the range of 1 - 50Mrad. 
[0176] (Recorded media) Especially the recorded media used for the approach of forming the 
coloring section in the recorded media of above-mentioned this invention are not limited, and 
various objects, such as the so-called regular papers, such as a copy paper currently used from 
the thing of the absorbency scarce quality of the materials, such as art paper for printing, 
plastics, a metal, and a tile, and the former and bond paper, are used suitably. Of course, the 
coat paper and the bright film for OHP which were specially produced to ink jet record are also 
used suitably. Furthermore, common paper of fine quality and glossy paper can also be used 
suitably. 

[0177] (The grant approach of a liquid constituent) Although how to make it give all over 
recorded media with a spray, a roller, etc. is also considered, for example as an approach of 
making the liquid constituent of this invention give on recorded media Furthermore, it is desirable 
alternative only near the coloring section formation field which gives ink preferably or a coloring 
section formation field, and its coloring section formation field, and that the ink jet method which 
can make a liquid constituent give homogeneity performs. Moreover, although various ink jet 
recording methods can be used in this case, especially a desirable thing is a method which 
carries out the regurgitation of the drop using the air bubbles generated with heat energy. 
[0178] A <inkjet recording apparatus>, next the ink jet recording apparatus of this invention are 
explained. The ink hold section in which the ink jet recording device of this invention contains 
the solvent which dissolves the monomer and this monomer which carry out a polymerization by 
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grant of color material and energy and which held anionic or cationic water color ink, It is 
characterized by having the 1st record unit equipped with the ink jet head which makes this ink 
breathe out, the liquid constituent hold section which held the liquid constituent of said this 
invention, and the 2nd record unit equipped with the ink jet head which makes this liquid 
constituent breathe out 

[0179] Especially the ink jet recording device that can be used for the ink jet record approach of 
this invention It is the ink jet recording device which gives a liquid constituent and the ink of at 
least one or more colors from the recording head equipped with two or more ink deliveries also 
to recorded media without ink absorptivity, and forms a record image, a) The means which 
carries out defecation processing of said recorded-media front face, the recording head 
equipped with two or more ink deliveries which an ink droplet is made to fly according to b image 
recording signal, and give an ink droplet to the predetermined location on said front face of 
recorded media, and a means to stiffen the ink droplet of the c aforementioned image formation 
are provided. 

[0180] In the ink jet recording device concerning this invention, the means of a may be omitted 
depending on recorded media. Moreover, as technique, UV/03 washing is mentioned, for 
example. As a hardening means of the ink droplet of c), a UV irradiation lamp, EB (electron ray) 
exposure, heat, etc. are mentioned. In a UV irradiation lamp, since heat may occur and recorded 
media may deform, it is desirable that a cooler style, for example, a cold mirror, a cold filter, 
work-piece cooling, etc. possess. 

[0181] Drawing 1 is the typical schematic diagram showing the whole ink jet recording device. 
1 10 in drawing 1 is a recording head, and is the ink jet recording head by which 300 nozzle x5 
train of 600dpi was arranged together with one. As a liquid constituent and ink, five heads for 
four classification by color of Y (yellow), M (Magenta), C (cyanogen), and Bk (black) are prepared, 
and the above-mentioned recording head is set so that a full color image can be recorded by one 
scan. 101 is recorded media. The recorded media 101 of two or more sheets are set to the 
stocker 111, and it is sent to a band conveyor 1 13 by the conveyance machine 1 12, and is sent 
out to the tray 115 for printing. 1 14 is an auxiliary roller for sending recorded media. 
[0182] Adsorption immobilization of the recorded media 101 sent to the tray 115 for printing is 
firmly carried out by suction with a pump 1 16 on a tray. The recorded media 101 on the tray 115 
for printing are sent into the field to which the 1st processing process is performed. 104 is 
UV/03 lamp. With recorded media, when surface wettability is low, surface treatment of 
recorded media is performed and the wettability of ink and adhesion are raised. This processing 
process may be passed (abbreviation). 

[0183] Shortly after recorded media are taken out from the field of the 1st process by the 
delivery motor of 1 1 1, ink jet record by the recording head 1 10 is performed. Although various 
ink jet recording methods, such as a piezo method and an electrostatic method, can be used for 
ink jet record which is this 2nd process, the bubble jet (trademark) method which is stabilized 
and can perform high-speed record is suitable. 

[0184] Moreover, if it seems that problems, such as a blot, occur in one-pass printing also as the 
record approach, a two pass and 4 pass printing will be adopted. The recorded media with which 
the image was recorded are immediately conveyed to the field to which solidification of the 3rd 
process is performed. Here, 105 is a UV irradiation lamp. 

[0185] Since heat occurs and deformation of recorded media may be caused by the exposure of 
UV lamp, heating prevention devices, such as a cold mirror, a cold filter, and work-piece air 
cooling (un-[ in a Fig. ] illustrating above), are required. 

[0186] The recorded media (it has a record image) which passed through the above three 
processing processes are conveyed by the stocker 119 through a band conveyor 120 and the 
delivery roller 121, and are contained by the predetermined location with a handler 118. 
[0187] In the illustrated example, although recorded media 101 are the thing of a tabular 
configuration, the tray which conveys this is suitably adjusted so that it can respond to the 
configuration of recorded media. For example, correspondence also in record to the disc-like 
recorded media 101 is attained by using spacer 211 grade as shown in drawing 3 . Moreover, as 
for this equipment, it is desirable to have a means to adjust the distance of a recording head and 
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the image formation side of recorded media according to the thickness of recorded media. 
[0188] Moreover, in order to promote the heat hardening (bridge formation of a polymer) in the 
1st process and 3rd process, by forming heating means, such as a heater, in a tray auxiliary, for 
example, heating recorded media before each processing, heating effectiveness is raised even to 
processing of comparatively large-sized recorded media with big heat capacity, and effective 
processing is attained. 

[0189] In addition, when it heat-treats to recorded media, and deviation arises in a dimension, a 
gap of the cross direction of record and a feed direction arises and problems, such as generating 
of the white stripe in a record image and gap of printing size, arise by thermal expansion, as 
shown in drawing 4 It compares with the value beforehand set up with the comparator after 
detecting the skin temperature of the image formation side of recorded media 401 with the 
thermo sensor 402, amplifying with the amplifier (Amp) and digitizing this with an A/D converter 
(A/D). It is desirable to use the system adjusted so that recorded media can be set to a 
recording head 410 and a motor 403 by the optimal delay signal over the signal of a clock to a 
signal at delivery and a right location. 

[0190] Moreover, in order to make recorded media convey with a sufficient precision, marking of 
the mark can be carried out to the non-printing area of recorded media with etching or a press, 
the location can be read with a suitable read means, the location of recorded media can always 
be checked, a conveyance means can be controlled by the location, and more accurate 
conveyance can also be performed. Moreover, when curvature etc. is in recorded media, it is also 
effective in a roller etc. to add the function which corrects curvature because of [, such as 
curvature, ] amendment. Moreover, what is necessary is just to remove this with the means of a 
shirring press etc. after printing, if the aforementioned mark spoils product value. 
[0191] Drawing 2 is the typical schematic diagram showing other whole recording device. 130 in 
drawing is the recording head of the type which gave the liquid constituent for every color of ink, 
for example, is the ink jet recording head of 300x600dpi2 trains. 130Y, 130M, 130C, and 130B are 
the recording heads which made one set one color each and liquid constituent of Y (yellow), M 
(Magenta), C (cyanogen), and B (black). For example, after printing yellow and a liquid constituent 
by 130Y, UV lamp of 105 performs UV irradiation and only UV which the front face of ink 
hardens at least is irradiated. 

[0192] By the delivery motor of 111, the recorded media 101 on the conveyance tray 115 are 
conveyed to the place of the following ink jet recording head of 130M in order to print the 
following color. An ink front face is stiffened with the UV lamp 105 after printing. Then, a full 
color image is repeatedly formed with 130C and 130B. Other detailed explanation is the same as 
explanation of drawing 1 . 

[0193] Although drawing 1 and drawing 2 are performing UV irradiation after one color or 4 color 
printing, they may install a spot UV lamp beside an ink cartridge, and it may carry out UV 
irradiation for every one pass (un-illustrating). 
[0194] 

[Example] Next, an example and the example of a comparison are given and this invention is 
explained still more concretely. In addition, as long as there is no notice especially, there are 
mass criteria among a sentence with the "section" and "%." 

[0195] First, production of the liquid constituent of this invention is explained. After carrying out 
the mixed dissolution of each component shown below, pressure filtration was carried out with 
the membrane filter (a trade name, a FURORO pore filter, Sumitomo Electric Industries make) 
whose pore size is 1 micrometer, and liquid constituent A-C of this invention was obtained. 
[0196] (Synthetic example of hydrated alumina) Aluminum DODEKISHIDO was manufactured by 
the approach of a publication to U.S. Pat. No. 4,242,271. Next, by the approach indicated by U.S. 
Pat. No. 4,202,870, said aluminum DODEKISHIDO was hydrolyzed and the alumina slurry was 
manufactured. Water was added until the solid content of hydrated alumina became 8.2% about 
this alumina slurry. pH of an alumina slurry was 9.7. Added 3.9% of nitric-acid solution, adjusted 
pH to 5.3, it was made to ripe at 120 degrees with an autoclave for 7 hours, and the colloidal sol 
was obtained. The nitric acid adjusted this colloidal sol to pH=4.0, it condensed to 20% of solid 
content concentration, and the hydrated alumina slurry was produced. A front face is underwater 
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charged in plus and the hydrated alumina in this slurry shows cationicity. Moreover, when made 
ion exchange water dilute and distribute this hydrated alumina slurry, it was dropped on the 
collodion membrane, and the test sample was produced and having been observed with the 
transmission electron microscope, it was the particle of a monotonous configuration. 
[0197] <A presentation of the liquid constituent A>, and a glycerol The 10.0 sections and a 
diethylene glycol The 7.5 sections and a hydrated alumina slurry The 50.0 sections and water 
After mixing the 32.5 section above-mentioned component for 30 minutes by 3000rpm in an 
emulsification disperser (TK ROBOMIKKUSU, product made from special opportunity-ized 
Industry), centrifugal separation processing (for 4000rpm and 15 minutes) was performed, the big 
and rough particle was removed, and it considered as the liquid constituent A. 
[0198] 
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After mixing the above-mentioned component for 30 minutes by 3000rpm in an emulsification 
disperser (TK ROBOMIKKUSU, product made from special opportunity-ized Industry), centrifugal 
separation processing (for 4000rpm and 15 minutes) was performed, the big and rough particle 
was removed, and it considered as the liquid constituent B. A front face is underwater charged in 
plus and the zirconia particle in this zirconia sol shows cationicity. 

[0199] <A presentation of the liquid constituent C>, and a guru serine The 10.0 sections and a 
diethylene glycol The 7.5 sections and a hydrated alumina slurry The 50.0 sections and a 
photopolymerization initiator (IRGACURE 2959, Ciba-Geigy make) The 3.0 sections and water 
After mixing the 29.5 section above-mentioned component for 30 minutes by 3000rpm in an 
emulsification disperser (TK ROBOMIKKUSU, product made from special opportunity-ized 
Industry), centrifugal separation processing (for 4000rpm and 15 minutes) was performed, the big 
and rough particle was removed, and it considered as the liquid constituent C. 
[0200] Above-mentioned liquid constituent A-C was measured by the following approach, and 
each property and the evaluation result were shown in Table 1. 

1) After diluting a liquid constituent with ion exchange water so that it may become 0.1% about 
the solid content concentration of the mean-particle-diameter particle of a particle, the 
ultrasonic washing machine was made to distribute for 5 minutes, and dispersion reinforcement 
was measured using the electrophoresis light scattering photometer (Otsuka Electronic company 
make, ELS-8000: 25 degrees C of solution temperature, quartz cell use). It asked for mean 
particle diameter with the KYUMURANTO analysis method from dispersion reinforcement using 
attached software. 

[0201] 2) It measured to pH liquid constituent using the pH meter meter (the Horiba, Ltd. make, 
caster knee pH meter D-14) at 25 degrees C of solution temperature. 
3) After diluting a liquid constituent with ion exchange water so that the solid content 
concentration of a F-potential particle may become 0.1%, it measured with the F-potential 
measurement machine (the product made from BURUKKUHEBUN, BI-ZETA plus: 20 degrees C 
of solution temperature, acrylic eel use). 

[0202] 4) After putting a tank shelf-life liquid constituent in an ink tank, standing preservation 

was carried out for one month at the 60-degree C thermostat, and the liquid nature of the liquid 

constituent in a tank and the dischargeability from a recording head were evaluated. 

O : sedimentation is not mostly seen within a tank but regurgitation stability is also good. 

x: Sediment remarkably within a tank and dischargeability is also unstable. 

[0203] 
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[0204] Next, production of the ink subsets 1 and 2 used in the example and the example of a 
comparison of this invention is explained. 

Each component shown in the <production of ink subset 1> following was mixed, and it stirred 
enough, and after the dissolution, pressure filtration was carried out with the FURORO pore filter 
(a trade name, Sumitomo Electric Industries make) whose pore size is 0.45 micrometers, black, 
yellow, a Magenta and each color ink of cyanogen, and Bk1, Y1, M1 and C1 were obtained, and 
combination which consists of these color ink was made into the ink subset 1. 
[0205] [Black ink Bk1] 

**C. I. direct black 195 The 2.5 sections and 2-pyrrolidone The 10.0 sections and glycerol The 
5.0 sections and isopropyl alcohol The 4.0 sections and sodium hydroxide The 0.4 sections and 
acrylic monomer (*1) The 10.0 sections and water The 68.1 sections [0206] [Yellow ink Y1] 

- Projet Fast Yellow 2 (product made from Zeneca) The 2.0 sections and C.I. direct yellow 86 
The 1.0 sections and thiodiglycol The 8.0 sections and ethylene glycol The 8.0 sections and 
ASECHIRE Norian EH The 0.2 sections (the Kawaken chemicals company make) 

- Isopropyl alcohol The 4.0 sections and acrylic monomer (*1) The 10.0 sections and water The 
66.8 sections [0207] [Magenta ink M1] 

- Projet Fast Magenta 2 (product made from Zeneca) The 3.0 sections and glycerol The 7.0 
sections and urea The 7.0 sections and ASECHIRE Norian EH The 0.2 sections (the Kawaken 
chemicals company make) 

- Isopropyl alcohol The 4.0 sections and acrylic monomer (*1) The 10.0 sections and water The 
68.8 sections [0208] [Cyanogen ink C1] 

**C. I. direct blue 199 The 3.0 sections and ethylene glycol The 7.0 sections and diethylene 
glycol The 10.0 sections and ASECHIRE Norian EH The 0.3 sections (the Kawaken chemicals 
company make) 

- Acrylic monomer (*1) The 10.0 sections and water 69.7 section (notes) *1: Ethoxylation 
trimethylolpropane triacrylate (trade name A-TMPT-3EO, product made from New Nakamura 
Chemistry) 

[0209] By each component shown in the <production of ink subset 2> following, pigment 

dispersion liquid were prepared and black ink Bk2 was produced using this. Furthermore, yellow, a 

Magenta and each pigment ink of cyanogen, and Y2, M2 and C2 were obtained using the same 

pigment dispersion liquid, and combination which consists of these pigment ink was made into 

the ink subset 2. 

[0210] [Black ink Bk2] 

(Production of pigment dispersion liquid) 

- The styrene-acrylic-acid-ethyl-acrylate copolymer (acid-number 140, weight average 
molecular weight 5,000) 1.5 section and monoethanolamine The 1.0 sections and diethylene 
glycol The 5.0 sections and water The 81.5 sections [0211] The above-mentioned component is 
mixed, it warms at 70 degrees C with a water bath, and a pitch is dissolved completely. After 
adding the carbon black (MCF88, Mitsubishi Chemical make) 10 section and the isopropyl alcohol 
1 section which were newly made by this solution as an experiment and performing pre mixing for 
30 minutes, distributed processing was performed on condition that the following. 

- Disperser : Sand grinder (product made from the Igarashi machine) 

- Grinding media : a zirconium bead, and filling factor:50% of the diameter of 1mm and grinding 
media (volume ratio) 

- Grinding time amount : centrifugal separation processing (for 12,000rpm and 20 minutes) was 
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performed further for 3 hours, the big and rough particle was removed, and it considered as 
dispersion liquid. 

[0212] (Production of black ink Bk2) The above-mentioned pigment dispersion liquid were used, 
the component which has the following presentation ratio was mixed, the ink containing a 
pigment was produced, and this was made into black ink Bk2. 

- The above-mentioned pigment dispersion liquid The 30.0 sections and glycerol The 10.0 
sections and ethylene glycol The 5.0 sections and N-methyl pyrrolidone The 5.0 sections and 
ethyl alcohol The 2.0 sections and acrylic monomer The 10.0 sections (trade name NK ester A- 
200, product made from New Nakamura Chemistry) 

- Water The 38.0 sections [0213] Pigment content yellow ink Y2 was prepared like preparation of 
black ink Bk2 except having replaced with the pigment yellow 74 the carbon black (MCF88, 
Mitsubishi Chemical make) 10 section used on the occasion of preparation of [yellow ink Y2] 
black ink Bk2. 

[0214] Pigment content Magenta ink M2 was prepared like preparation of black ink Bk2 except 
having replaced with the pigment red 7 the carbon black (MCF88, Mitsubishi Chemical make) 10 
mass section used on the occasion of preparation of [Magenta ink M2] black ink Bk2. 
[0215] Pigment content cyanogen ink C2 was prepared like preparation of black ink Bk2 except 
having replaced with the pigment blue 15 the carbon black (MCF88, Mitsubishi Chemical make) 
10 mass section used on the occasion of preparation of [cyanogen ink C2] black ink Bk2. 
[0216] (An example 1 - example 6) It printed in the combination of the following table 2 using 
liquid constituent A-C of this invention obtained as mentioned above, and each color ink of the 
ink subsets 1 and 2. In addition, examples 1-4 performed electron beam irradiation immediately 
after desiccation for 5 minutes at 60 degrees C after printing, exposure conditions — current — 
it carried out by 6mA, and a part for /and line speed:10m dosage:3Mrad. On the other hand, 
examples 5 and 6 performed UV irradiation immediately after desiccation for 5 minutes at 60 
degrees C after printing. The exposure was performed by 10 J/cm2. This was made into the 
examples 1-6 of this invention. 
[0217] 
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[0218] In the formation approach of the coloring section of the examples 1-6 used combining 
liquid constituent A-C and the ink subsets 1 and 2 as mentioned above, it recorded on the PET 
film of 100-micrometer thickness. Moreover, as an ink JIETO recording device used on that 
occasion, the color picture was formed using the recording device shown in drawing 1 . Under 
the present circumstances, point-struck the liquid constituent, carried out it, it was made to 
adhere on a film first, and ink was made to adhere after that. Immediately after printing, energy 
was given on the above-mentioned conditions, and you stiffened the record image, and made it 
established. It checked having hardened any example enough. 

[0219] Specifically, evaluation-criteria (1) - (5) performed 3 pass fine printing which prints a 
printing area by three scans. At this time, the liquid constituent printed in the pixel location 
where the ink of either yellow, a Magenta, cyanogen and black is printed for every pass. That is, 
the OR of the yellow for every pass, a Magenta, cyanogen, and the printing data of black was 
used as printing data of a liquid constituent In addition, there is especially no limit in the class of 
fine mask at the time of this fine printing, and since the well-known technique is available, 
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detailed explanation here is omitted. 

[0220] The recording head used here has the recording density of 600dpi, and made it 9.6kHz of 
drive frequencies as drive conditions. The discharge quantity per dot when using the head of 
600dpi used [ constituent / yellow, a Magenta, cyanogen ink, and / liquid ] the head of 30ng(s) 
per dot about 15ng(s) and black ink, respectively. In addition, these record conditions are the 
same through an example and the example of reference. 

[0221] (Examples 1 and 2 of reference) It printed in the combination of the following table 3 only 
using each color ink of the ink subsets 1 and 2 obtained as mentioned above. In addition, the 
examples 1 and 2 of reference performed electron beam irradiation immediately after desiccation 
for 5 minutes at 60 degrees C after printing, exposure conditions — current — it carried out by 
6mA, and a part for /and line speed:10m dosage:3Mrad. 
[0222] 
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[0223] The recording head used in the record (examples 1-2 of reference) using the above- 
mentioned liquid constituent C and the ink subsets 1 and 2 has the recording density of 600dpi, 
and made it 9.6kHz of drive frequencies as drive conditions. The discharge quantity per dot when 
using the head of 600dpi used [ ink / yellow, a Magenta, and / cyanogen ] the head of about 30 
ng(s) per dot about about 15 ng(s) and black ink, respectively, and recorded on the case of 
examples 1-6, and these conditions. 

[0224] [The evaluation approach and valuation basis] The following evaluation approach and the 
valuation basis estimated each record image obtained in above-mentioned examples 1-6 and 
examples 1 and 2 of reference. The result was shown in Table 4. 
[0225] (The evaluation approach of a record image) 

(1) The RGB color chart of a color-enhancing highly minute XYZ-CIELAB-RGB standard image 
(SHIPP) (editorial supervision: the highly minute standard image creation committee : Institute of 
Image Electronics Engineers of Japan issue) was printed using the printer, and the colorimetry of 
those color charts was carried out. By the approach indicated by this technical explanatory, 
color-enhancing evaluation calculated three-dimension-breadth (in a sentence, it is hereafter 
called the color-gamut volume) of color distribution, and compared. At that time, the image 
processing at the time of forming a printing image was made into the same conditions, and the 
colorimetry was measured on light source:D50 and visual field:2 degree conditions by GRETAG 
SUPEKUTORORINO after after [ printing ] 24-hour progress. The valuation basis was shown 
below. The ratio of each color-gamut volume of examples 5 and 6 to the examples 1 and 2 over 
the example 1 of reference, the examples 3 and 4 over the example 2 of reference, and the 
example 3 of reference was made into the valuation basis. 
[0226] AA: A color-gamut volume ratio is 1.4 or more times. 
A : a color-gamut volume ratio is less than 1.2 to 1.4 times. 
B : a color-gamut volume ratio is less than 1.0 to 1.2 times. 
C : a color-gamut volume ratio is less than 1.0 times. 

[0227] (2) After printing yellow, a Magenta, cyanogen, and the solid image of black each color 
using the printer which carried out the homogeneous above, viewing estimated the homogeneity 
of a color about white MOYA and color nonuniformity. The bad, especially homogeneous color 
was made applicable to evaluation. The valuation basis is as follows. 
A: Hardly generate white MOYA and color nonuniformity. 

B: Although white MOYA and color nonuniformity can be seen along with the fiber of paper a 
little, it is level without a parenchyma top problem. 

C: Along with the fiber of paper, white MOYA and color nonuniformity look remarkable. 
[0228] (3) After printing yellow, a Magenta, cyanogen, and the solid image of black each color 
using the printer which carried out the stripe nonuniformity above, viewing estimated stripe 
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nonuniformity. The bad color of especially stripe nonuniformity was made applicable to 
evaluation. The valuation basis is as follows. 
A: Hardly generate stripe nonuniformity. 

B: Although the stripe nonuniformity for every head scan can be seen a little, it is level without a 
parenchyma top problem. 

C: The remarkable white stripe nonuniformity for every head scan can be seen. 

[0229] (4) Yellow, a Magenta, cyanogen, and the solid image of the ink of black each color were 

printed using the printer which carried out the scratch-proof nature above. It is JIS about the 

pencil degree of hardness of the record image 16 hours after printing. It measured according to 

K5400. What has the lowest degree of hardness was made applicable to evaluation. 

[0230] (5) Yellow, a Magenta, cyanogen, and the solid image of the ink of black each color were 

printed using the printer which carried out the weatherproof above. 24 hours after printing, the 

ozone weather meter (Suga Test Instruments Co., Ltd. make) performed the record image, and 

the exposure test was performed whenever [ tub internal temperature ] on 40 degrees C, 55% of 

humidity in a tub, the ozone level of 3 ppm, and the conditions of exposure time 2 hours. deltaE 

of each color before and behind a trial was measured, and the following criteria estimated by 

making applicable to evaluation what has the most remarkable tint change. 

A: Less than deltaE5 

B: deltaE5 to less than ten 

C: deltaE10 or more 

[0231] 
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[0232] 

[Effect of the Invention] As explained above, according to this invention, absorbency scarce 
recorded media, such as a plastics metallurgy group, are also received especially. The color 
enhancement which was excellent in the coat paper average for ink jets, and the homogeneity of 
a color can obtain. There is little stripe nonuniformity of the solid image section, and the ink jet 
record image excellent also in the scratch-proof nature of a record image is obtained. And shelf 
life, the dependability in printing, the ink set that is excellent also in the dependability of 
specifically not producing the regurgitation stability or blinding from a recording head, the 
approach of forming the coloring section in recorded media, and an ink jet recording device are 
offered. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] About the technique of obtaining the image which was excellent in color 
enhancement and the homogeneity of a color in formation of a color picture, this invention is 
divided and relates to the approach and ink jet recording device which form the coloring section 
in the ink set using the liquid constituent and this which can be used using an ink jet recording 
method the the best for the image formation to the absorbency scarce recorded media of the art 
paper for printing, a plastics, a metal, etc., etc., and recorded media. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Description of the Prior Art] The ink jet record approach makes ink fly, and records by making 
ink adhere to recorded media, such as paper. For example, according to the ink jet record 
approach of a method of making a drop breathing out by giving heat energy to ink and generating 
air bubbles, using an electric conversion object as a regurgitation energy supply means currently 
indicated in JP,61-5991 1,B t JP,61-5991 2,B, and JP,61-59914,B, high density multi-orifice- 
ization of a recording head can be realized easily, and high resolution and a high-definition image 
can be recorded at high speed. 

[0003] By the way, as for the ink used for the conventional ink jet record approach, what uses 
water as a principal component and contains water-soluble high boilers, such as a glycol, for the 
purpose, such as desiccation prevention of the ink within a nozzle and blinding prevention of a 
nozzle, in this is common. Therefore, when it records on recorded media using such ink, 
problems, such as generating of the ununiformity image presumed not to acquire fixable 
[ sufficient ] or to be based on uneven distribution of the loading material in the recording paper 
front face as recorded media and a sizing compound, may be produced. 

[0004] On the other hand, the demand which searches for image quality with high film photo and 
this level is strong also to the ink jet record object in recent years, and the technical demand to 
raising the image concentration of an ink jet record image, extending a color reproduction field, 
and raising the homogeneity of the color of a record object further is very high. 
[0005] In order to plan stabilization of the ink jet record approach, and upgrading of the record 
object by the Inkjet record approach under such circumstances, various proposals have been 
made until now. the porosity particle which the approach of carrying out coating of a filler or the 
sizing compound is proposed on the base paper front face of recorded media as one of the 
proposals about recorded media, for example, adsorbs color material as a filler — a base paper - 
- coating — carrying out — this porosity particle — the technique which forms an ink absorbing 
layer is indicated. The coat paper for ink jets etc. is put on the market as recorded media using 
these techniques. 

[0006] In order to plan stabilization of the ink jet record approach, and upgrading of the record 
object by the ink jet record approach under such circumstances, various proposals have been 
made until now. Some of the typical thing is summarized to below. 

(1) How to carry out internal [ of a volatile solvent or the osmosis solvent ] to ink : the approach 
of adding the compound which raises the permeability of a surfactant etc. to JP,55-65269,A into 
ink as a means which brings forward fixable [ of the ink to recorded media ] is indicated. 
Moreover, using for JP,55-66976,A the ink which made the volatile solvent the subject is 
indicated. 

(2) How to mix ink and the liquid constituent which reacts on recorded media in ink : the 
approach of giving the liquid constituent which cheats out of an image good on recorded media 
after injection in advance of improvement in image concentration, waterproof improvement, and 
injection of the ink for forming a record image for the purpose of control of bleeding further is 
proposed. 

[0007] for example, to JP,63-60783,A After making the liquid constituent containing a basic 
polymer adhere to recorded media, the approach of recording in the ink containing an anion color 
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is indicated. To JP,63-22681,A The record approach which mixes the second liquid constituent 
containing the compound which causes the 1st liquid constituent, these reactant chemical 
species, and reaction including reactant chemical species on recorded media is indicated. 
Furthermore, after giving the liquid constituent containing the organic compound which has two 
or more cationic radicals per molecule on recorded media, the approach of recording in the ink 
containing an anion color is indicated by JP,63-299971,A. Moreover, after giving the acid liquid 
constituent containing a succinic acid etc. on recorded media, the approach of recording in the 
ink containing an anion color is indicated by JP,64-9279,A. 

[0008] Furthermore, the method of using the liquid constituent with which the method of giving 
the liquid constituent which makes JP,64-63185,A insolubilize a color to paper in advance of 
grant of ink contains in JP,8-224955,A the cationic matter with which molecular-weight- 
distribution fields differ with the ink containing an anionic compound is indicated, and the method 
of using the cationic matter and the liquid constituent containing a pulverizing cellulose for JP,8- 
72393.A with ink is indicated, respectively. 

[0009] In these open official reports, image concentration is all high, printing grace and a water 
resisting property are good in them, and it is indicated that a good image is obtained also in color 
reproduction nature and bleeding. Furthermore, after recording in color ink on recorded media, 
the approach of giving the deck-watertight-luminaire-ized agent which forms a color and a lake 
is indicated by JP,55-1 50396, A, and giving the water resisting property of a record image is 
proposed. 

[0010] How to mix ink and a particle content liquid constituent on recorded media : (3) To JP,4- 
259590.A After giving the colorless liquid containing the colorless particle which consists of 
mineral matter on recorded media, the approach to which nonaqueous recording ink is made to 
adhere is indicated. To JP,6-92010,A After giving the solution containing the solution containing 
a particle or a particle, and a binder polymer on recorded media, The approach to which the ink 
containing a pigment, water soluble resin, a water soluble solvent, and water is made to adhere is 
indicated. It is indicated that the record ingredient which contains in JP,2000-34432,A the liquid 
constituent which consists of a water-insoluble nature particle, and ink is indicated, and depend 
neither on a paper type, but printing grace and a color-enhancing good image are obtained. 
[0011] Moreover, the solid ink injected and printed from a head by one side where it dissolved 
the color in the wax system constituent solidified in ordinary temperature as an approach of 
carrying out image formation to absorbency to a scarce base material conventionally and heating 
fusion is carried out is known. Furthermore, the thing using ultraviolet curing mold resin as the 
image formation approach to a plastic plate is indicated by JP,63-235382,A, JP,3-43292,A, 
JP,60-27589,B, JP,5-64667,B, JP,5-186725,A, JP,7-224241,A, JP,8-1 50707.A, JP,8-218018,A, 
etc. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, according to this invention, absorbency scarce 
recorded media, such as a plastics metallurgy group, are also received especially. The color 
enhancement which was excellent in the coat paper average for ink jets, and the homogeneity of 
a color can obtain. There is little stripe nonuniformity of the solid image section, and the ink jet 
record image excellent also in the scratch-proof nature of a record image is obtained. And shelf 
life, the dependability in printing, the ink set that is excellent also in the dependability of 
specifically not producing the regurgitation stability or blinding from a recording head, the 
approach of forming the coloring section in recorded media, and an ink jet recording device are 
offered. 

[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Thus, since the technical problem is left behind to 
the conventional approach by each, to much more high-definition ink jet record object, this 
invention persons came to have recognition that a new ink jet record technique needs to be 
developed in it rather than it asks in recent years. Based on the above-mentioned new 
knowledge, it succeeds in this invention. Namely, in order for this invention persons to adsorb or 
combine color material with this particle efficiently based on the above new knowledge, using the 
particle which has the operation which adsorbs color material By distributing this particle and 
using in the state of a liquid with ink, it becomes possible to make color material and a particle 
react by liquid-liquefied voice, and it came to succeed that the concentration and saturation of 
an image, weatherability, and scratch-proof nature can be raised with sufficient dependability as 
the result in a header and this invention. 

[0020] Therefore, the purpose of this invention has the still larger color reproduction range. (The 
purpose of this invention) While offering the liquid constituent used in order to obtain the quality 
ink jet record object excellent also in the homogeneity of a color on absorbency scarce recorded 
media It excels in weatherability or scratch-proof nature, a record object is given, and it is in 
offering the dependability in printing, and the liquid constituent which is specifically excellent also 
in preservation stability and regurgitation stability from a recording head. 

[0021] moreover, other purposes of this invention have the still larger color reproduction range, 
be excellent also in the homogeneity of a color, and they be in the point of offer the approach of 
form in recorded media the coloring section which be excellent also in the dependability in 
printing while there be still less stripe nonuniformity of the solid section and they can form the 
outstanding ink jet record object equipped also with good weatherability or scratch-proof nature 
on absorbency scarce recorded media. 

[0022] Moreover, other purposes of this invention have the still wider color reproduction range, 
and it excels also in the homogeneity of a color. While generating of the stripe nonuniformity of 
the solid section can form the ink jet record object excellent also in the weatherability controlled 
by the good condition or scratch-proof nature on absorbency scarce recorded media It is in 
offering the ink set which combined the liquid constituent which is excellent also in the 
dependability in printing, and this liquid constituent, and an ink jet recording device. 
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[Means for Solving the Problem] Following this invention can attain the above-mentioned 
purpose. That is, this invention offers the ink set characterized by the anionic or cationic ink 
containing the solvent which dissolves color material, the polymerization nature component 
converted into a polymer by grant of energy, and this polymerization nature component, and the 
above-mentioned ink combining the liquid constituent which contains in reversed polarity the 
particle to which the front face is charged in the state of distribution. 

[0024] Moreover, the above-mentioned ink set whose energy which gives this invention is 
ultraviolet rays, an electron ray, or heat; the above-mentioned ink set; particle which contains a 
photopolymerization initiator in a liquid constituent and/or ink further Preventing condensation of 
the color material in ink, in case the coloring section is formed on recorded media The above- 
mentioned ink set constituted so that this particle front face may be adsorbed in color material; 
a particle The above-mentioned ink set with which the color material in ink is constituted by the 
front face so that it may adsorb in the state of a single molecule in case the coloring section is 
formed on recorded media; ink Yellow ink, Magenta ink, cyanogen ink, black ink, The above- 
mentioned ink set which is at least one chosen from red ink, blue ink, and Green ink; ink The 
above-mentioned ink set which contains respectively yellow ink, Magenta ink, and cyanogen ink 
in the separate condition; ink offers the above-mentioned ink set which contains respectively 
yellow ink, Magenta ink, cyanogen ink, and black ink in the separate condition. 
[0025] Moreover, the above-mentioned ink set which this invention has in the range whose ink is 
anionic and, whose F-potential of a liquid constituent is +5-+90mV; Ink is anionic. And the 
above-mentioned ink set whose primary dissociation constant electric dissociation exponent of 
an ink set; acid underwater [ of the above by which pH of this liquid constituent is adjusted for 
the liquid constituent to 2-7 including the acid ] is five or less; Ink has anionic. Ink And the 
above-mentioned ink set containing the pigment which has an anionic radical on a front face as 
the above-mentioned ink set; anionic compound which contains in ink the water soluble dye 
which has an anionic radical as the above-mentioned ink set; anionic compound which the 
anionic compound contains; A pigment, The above-mentioned ink set containing the anionic 
compound which is the dispersant of this pigment; Ink is cationicity. And the above-mentioned 
ink set in the range whose F-potential of a liquid constituent is -5 — 90mV; Ink is cationicity. And 
the above-mentioned ink set whose primary dissociation constant pKb of an ink set; base 
underwater [ of the above by which pH of this liquid constituent is adjusted for the liquid 
constituent to the range of 7-12 including the base ] is five or less; Ink has cationicity. And the 
above-mentioned ink set which the cationic compound contains in this ink; the above-mentioned 
ink set in the range whose mean particle diameter of a particle is 0.005-1 micrometer is offered. 
[0026] Moreover, the process which gives the anionic or cationic ink containing the solvent 
which dissolves the polymerization nature component and this polymerization nature component 
which carry out the polymerization of this invention to (i) color material by grant of energy to 
recorded media, And it is the approach of forming the coloring section in the recorded media 
which have the process which gives the liquid constituent which contains in a polarity contrary 
to (ii) this ink the particle to which the front face is charged in the state of distribution to 
recorded media. The formation approach of the coloring section to the recorded media 
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characterized by being given so that the above-mentioned ink and a liquid constituent may touch 
the front face of the above-mentioned recorded media in the state of a liquid mutually is offered. 

[0027] Moreover, the formation approach of the above-mentioned coloring section that a 
process (i) is performed after, as for this invention, a process (ii) is performed at least; after a 
process (i) is performed at least The formation approach of the above-mentioned coloring 
section that a process (ii) is performed; after a process (i) is performed The formation approach 
of the above-mentioned coloring section constituted so that a process (ii) may be performed and 
a process (i) may be performed again after that; the grant to the recorded media of the ink in a 
process (i) The formation approach of the above-mentioned coloring section performed by the 
ink jet record approach of a method of making this ink breathing out from an orifice according to 
a record signal; the ink jet record approach The formation approach of the above-mentioned 
coloring section which is the approach of making ink breathing out from an orifice by making heat 
energy acting on ink; the grant to the recorded media of the liquid constituent in a process (ii) 
The formation approach of the above-mentioned coloring section performed by the ink jet record 
approach of a method of making this liquid constituent breathing out from an orifice according to 
a record signal; the ink jet record approach After forming the coloring section by the approach 
more than formation approach; of the above-mentioned coloring section which is the approach of 
making heat energy acting on a liquid constituent, and making a liquid constituent breathing out 
from an orifice, The formation approach of the above-mentioned coloring section which performs 
the process which gives energy and carries out the polymerization of this polymerization nature 
component; the formation approach of the above-mentioned coloring section that the energy to 
give is ultraviolet rays, an electron ray, or heat is offered. 

[0028] Moreover, the ink hold section which held the anionic or cationic ink containing the 
solvent which dissolves the polymerization nature component and this polymerization nature 
component which carry out the polymerization of this invention to color material by grant of 
energy, The 1st record unit equipped with the ink jet head for making this ink breathe out, The 
liquid constituent hold section which held the liquid constituent which contains in a polarity 
contrary to the above-mentioned ink the particle to which the front face is charged in the state 
of distribution, The ink jet recording device characterized by having the 2nd record unit equipped 
with the ink jet head for making this liquid constituent breathe out and the means which carries 
out the polymerization of this polymerization nature component is offered. 
[0029] Moreover, the ink hold section which held the anionic or cationic ink containing the 
solvent in which this invention dissolves color material, the polymerization nature component 
converted into a polymer by grant of energy, and this polymerization nature component, The 
liquid constituent hold section which held the liquid constituent which contains in a polarity 
contrary to this ink the particle to which the front face is charged in the state of distribution, 
The ink jet head for making the ink held in the above-mentioned ink hold section, and the liquid 
constituent held in the above-mentioned liquid constituent hold section breathe out 
independently respectively, The ink jet recording apparatus characterized by having the means 
which carries out the polymerization of this polymerization nature component; an ink jet head 
The above-mentioned ink jet recording apparatus which is the thermal ink jet head which makes 
heat energy act and makes a liquid breathe out; the above-mentioned ink jet recording apparatus 
whose energy to give is ultraviolet rays, an electron ray, or heat is offered. 
[0030] Moreover, this invention is given to recorded media with the anionic or cationic ink 
containing the solvent which dissolves the polymerization nature component and this 
polymerization nature component which carry out a polymerization to color material by grant of 
energy. It is a liquid constituent containing the particle used for forming the coloring section on 
these recorded media. The above-mentioned liquid constituent and the above-mentioned ink 
contact [ formation of the above-mentioned coloring section ] in the state of a liquid. And the 
liquid constituent characterized by being adsorbed, or joined together and made on it, the color 
material in ink holding an equivalent molecule condition substantially on the particle front face of 
a liquid constituent with the molecule condition which it has in ink is offered. 
[0031] 



http:/7www4.;pdl. neipi.go.jp/cgi-hin/tran_Yyeb_cgLejje 



2005/04/1 1 



' JP.2002-332434.A [MEANS] 3/6 ^— v 

• • 

[Embodiment of the Invention] Next, the gestalt of desirable operation is mentioned and this 
invention is explained in more detail. As a desirable embodiment of the approach of forming the 
coloring section in the recorded media of this invention (i) The process which gives the ink 
containing the color material of above-mentioned this invention etc. to recorded media, And it 
has the process which gives the liquid constituent of (ii) above-mentioned this invention to 
recorded media. And after constituting on the front face of the above-mentioned recorded media 
so that ink and a liquid constituent may touch in the state of a liquid mutually and it may be 
given, and forming the coloring section in it, the mode which gives energy and converts a 
polymerization nature component (a monomer may be called below) into a polymer is mentioned. 
By adopting this embodiment, it has a still larger color reproduction field, and excels also in the 
homogeneity of a color, and there is still less stripe nonuniformity of the solid section, and the 
ink jet record object equipped also with good weatherability or scratch-proof nature is stabilized 
on absorbency scarce recorded media, and it is obtained. Moreover, as the ink used for record 
and the liquid constituent itself were described above, since the configuration is very simple, the 
effectiveness that ink jet record of high quality and high-reliability can be performed is acquired. 
[0032] (Explanation of a mechanism) Although the reason outstanding effectiveness which was 
described above by this invention is done so is not clear, this invention persons think that it is 
based on the following reasons. First, the mechanism of the record in this invention is explained 
according to drawing 6 and drawing 7 . In addition, the case where absorbency very scarce 
plastics is used for coincidence as recorded media as a liquid constituent using the water liquid 
constituent which contains the particle to which the front face is charged in cationicity in the 
state of distribution using the water color ink containing the polymerization nature component 
(monomer) converted into a polymer by the water soluble dye (anionic color) which has an 
anionic radical as ink, and energy grant is explained here. 

[0033] Below, the record image concerning this invention is explained using drawing 6 . First, 
language is defined in advance of explanation. Setting to this invention, the "single molecule 
condition" has pointed out that color material, such as a color and a pigment, is maintaining 
mostly the condition of having dissolved or distributed in ink. If it is the range to which saturation 
does not fall even if color material causes some condensation at this time, suppose that it is 
contained in this "single molecule condition." For example, since it is thought that it is desirable 
that it is a single molecule in the case of a color, suppose that it is called a "single molecule 
condition" also about color material other than a color for convenience. Moreover, in this 
invention, "the reaction of color material and a particle" shall mean the interaction of both ion- 
association besides both covalent bond, physical / chemical adsorption, absorption, adhesion, 
and others. 

[0034] Drawing 6 is drawing having shown typically the condition that the coloring section I of 
the record image concerning this invention consisted of the main image section IM and its 
periphery IS. In drawing 6 , the particle by which recorded media stick to 601 and color material 
605 sticks to 603 chemically is shown typically. As shown in drawing 6 , energy is given to the 
aggregate 607 and monomer of the particle 603 from which color material 605 stuck to 
homogeneity on the front face in the condition (it abbreviates to a "single molecule condition" 
henceforth) near a single molecule or a single molecule, and the particle holding the single 
molecule condition of color material, and the main image section IM is constituted from the ink 
jet record image of this invention by a polymerization and the three-dimensions crosslinked 
polymer 602 constructed for which the bridge and formed. 

[0035] 609 is the aggregate of the particles which exist near the recorded-media front face in 
the main image section IM. The main image section IM is formed in a recorded-media front face 
of the process in which the process in which it adsorbs physically [ a particle 603 ] or 
chemically, and color material 605 and a particle 603 adsorb by liquid-liquefied voice, and the 
process in which the whole coloring section I is stuck to solidification and recorded media by the 
three-dimensions crosslinked polymer which the monomer converted by energy grant Therefore, 
the image formation excellent in weatherability or scratch-proof nature becomes it is rare to 
spoil the coloring property of the color material itself, and also in absorbency scarce record 
media, such as a plastics metallurgy group, image concentration and saturation are high, and the 
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color reproduction range is wide as much as coat paper, and possible. Since the color material 
605 for which the particle front face 603 was not adsorbed but which remained into ink on the 
other hand is diffused in a longitudinal direction to recorded media 601, it forms a very small blot 
in Periphery IS by color material 605 and the three-dimensions crosslinked polymer 602 which 
the monomer converted. Thus, in order for color material to remain near the front face of a 
record medium 601 and to make a very small blot of ink form in a periphery, also in an image field 
with many amounts of ink grants, such as the shadow section and the solid section, white MOYA 
and color nonuniformity are excellent in the homogeneity of a color few. 

[0036] Furthermore, when the liquid constituent of this invention is used, in case the particle 
aggregate 609 which exists near the front face of recorded media is formed, the pore of a certain 
amount of magnitude is formed in the interior of an aggregate. The color material 605 which 
existed independently in the above-mentioned ink can permeate the interior of pore of the 
particle aggregate 609, and it can stick to it in the state of a single molecule ideal for near an 
inlet port and the wall of pore, and it can make color material remain near the front face of 
recorded media in more ideal condition. The color-enhancing record object which was further 
excellent with this can be obtained. 

[0037] Drawing 7 (1) - (5) is an outline process Fig. of the approach of forming the coloring 
section in the recorded media concerning this invention which explains like the outline sectional 
view and its formation fault of the coloring section [ like ] 700 1 operative condition. In drawing 
7 , 701 is a part (it abbreviates to the "reaction section" henceforth) which mainly contains the 
reactant of ink and a liquid constituent, for example, the reactant of color material and a particle, 
and is a part equivalent to the main image section IM of drawing 6 . The ink which did not 
participate in a reaction with the particle in a liquid constituent substantially is the part (it 
abbreviates to the "ink outflow section" henceforth) formed by flowing into the verge of the 
reaction section 701, and 702 is equivalent to the periphery IS of drawing 6 R> 6. This coloring 
section 700 is the following, and is made and formed. 

[0038] First, the color material 704 in ink and the liquid constituent 706 which has reactivity are 
given to recorded media 703 as a drop ( drawing 7 (1)), consequently ****** 707 of a liquid 
constituent is formed ( drawing 7 (2)). Within this ****** 707, it sticks to the particle 709 near 
the recorded-media front face physically on the surface of recorded media, or chemically. At this 
time, it is thought that there are some which a distributed condition becomes unstable and form 
the aggregate 71 1 of particles. On the other hand, in the part separated from the interface with 
the recorded media in ****** 707, it is thought that the particle 709 is maintaining the 
distributed condition of a basis. 

[0039] Subsequently, ink 713 is given to recorded media 703 as a drop ( drawing 7 (2)). 
Consequently, in the interface of ink 713 and ****** 707, color material 704 sticks to a particle 
709 chemically first. Since this reaction is a reaction (liquid-liquid reaction) of liquid, color 
material 704 is in a single molecule condition, and it is thought that it sticks to homogeneity on 
the front face of a particle 709. That is, on a particle front face, even if color material does not 
cause condensation or they condense it, they are conjectured to be small. Consequently, many 
particles by which the surface section of the reaction section 701 was adsorbed in color material 
704 in the state of the single molecule are formed, since color material can be made to remain in 
the state of a single molecule in the coloring section which affects coloring most, it is high image 
concentration and the high record image of saturation is formed. 

[0040] Subsequently, it is thought that the particle to which these color material 704 stuck is 
condensed by particles since a distributed condition becomes unstable. That is, the aggregate 
715 formed here holds the color material of a single molecule condition also to the interior. High 
image concentration and the record image of high saturation are formed of this aggregate 715. 
[0041] Furthermore, a part of unreacted color material 704 diffuses the inside of ****** 707, 
and it sticks to the front face of the unreacted particle 709. Thus, since the reaction of color 
material and a particle advances further in the ****** 707 interior, an image with high saturation 
is formed more by high concentration. And since recorded media 703 are very deficient in 
absorbency, the contact probability of color material 704 and a particle 709 is raised, a reaction 
comparatively uniformly and fully advances, it is more uniform and the image excellent in the 
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concentration and saturation of an image is formed. 

[0042] moreover — the time ( drawing 7 (1)) of the liquid constituent 706 being given to 
recorded media 703, and the time of ink 713 being given to ****** 707 — ( — when the 
dispersion medium which is distributing drawing 7 (2)) and a particle 709 changes, before 
distribution of a particle 709 becomes unstable and color material 704 adsorbs, what causes 
condensation between particles 709 exists. When change of a dispersion medium here points out 
physical-properties change of change generally observed, for example, pH of the liquid phase and 
solid content concentration, a solvent presentation, dissolved ion concentration, etc. when the 
liquid of a different kind beyond two sorts or it is mixed, and a liquid constituent contacts 
recorded media and ink, these change arises rapidly and complexly, destroys the distributed 
stability of a particle, and is considered to generate an aggregate. 
[0043] It is surmised that these aggregates contribute to the further color-enhancing 
improvement by incorporating color material to the pore formed in the interior of the aggregate 
mentioned later. Moreover, although the aggregate formed within these ****** 707 has some 
which are sticking to recorded media, and what can move the inside of the liquid phase (it has a 
fluidity) exists, like the reaction process of the above-mentioned color material and a particle, 
color material stuck to the particle aggregate front face in the state of the single molecule, and 
formed the bigger aggregate on it, and this has also contributed what has a fluidity to color- 
enhancing improvement. 

[0044] Moreover, in case the particle aggregate 711 which exists near the front face of the 
above-mentioned recorded media by using the liquid constituent of this invention is formed, the 
pore of a certain amount of magnitude is formed in the interior of an aggregate. The color 
material 704 which was not able to stick to the particle 709 in ****** 707 has some which 
permeate the interior of the particle aggregate 711 through pore with a solvent component. In 
that case, by sticking to near an inlet port and the pore wall of pore in a particle aggregate, more 
color material is efficient a front face and inside the particle aggregate 71 1, and color material 
605 is adsorbed. Furthermore, since the pore diameter of the particle aggregate 711 is 1 to 
about several times the molecule size which exists in the ink of color material 704 when color 
material 704 is a color, condensation of color material cannot take place very easily, and the 
color material 704 which stuck to the interior of pore becomes possible [ forming an ideal single 
molecule condition ]. This can contribute to the further color-enhancing improvement greatly, 
and can obtain the record object which has the still larger color reproduction range. 
[0045] Moreover, the pore physical properties of the particle aggregate 711 found out not only 
the particle contained in a liquid constituent but image formation being [ in which it turns out 
that it is influenced with a solvent presentation etc., a particle aggregate is formed in from a 
liquid constituent, and the pore volume in a specific pore-radius field with this particle aggregate 
is formed on recorded media ] ability, and that functionality was very high. 

[0046] Furthermore, with the energy 716 from the outside, while carrying out a polymerization 
within [ whole ] the coloring section 700, it converts into the polymer which carried out three- 
dimensions bridge formation, and solidifies, and a monomer 705 sticks a monomer 705 to 
recorded media ( drawing 7 (4)). In that case, in order to remove a solvent component 
beforehand, it can consider as the firm thing which hardened the coloring section 700 effectively 
by giving a desiccation process. According to this hardening process, recorded media 703 are 
pasted firmly and improvement in scratch-proof nature or weatherability of the coloring section 
700 is attained. 

[0047] In addition, although these have so far been explained by the case where it gives 
recorded media, in order of a liquid constituent and ink, if the liquid-liquid reaction of ink and a 
liquid constituent is attained, the order of grant to the recorded media of ink and a liquid 
constituent is not restricted to this at all, and it is ink first Subsequently, you may be the order 
which gives a liquid constituent. 

[0048] The liquid constituent and ink by which this invention is characterized below are explained 
to a detail. First, the definition of the cationic ink in this invention or anionic ink is described. 
Lessons is taken from the ion property of ink, and the electric charge of unacquainted ink itself 
is not carried out, but it being neutrality is setting to the technical field concerned and known in 
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itself. The component in ink, for example, color material, has an anionic radical or a cationic 
radical, and anionic ink here or cationic ink points out the ink currently adjusted so that these 
radicals may carry out behavior as an anionic radical or a cationic radical into ink. Moreover, the 
semantics is the same as that of the above also about an anionic or cationic liquid constituent. 
[0049] The liquid constituent of this invention is explained below to a <liquid constituentX 

[Translation done.] 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



OPERATION 



(Operation of a particle) When it mixes with adsorbing color material, without spoiling the color 
enhancement which color material originally has when it mixes with 1 ink, and 2 ink as an 
operation which the particle contained in a liquid constituent is expected in this invention, or 
when it is given to recorded media, distributed stability falling and remaining on the surface of 
recorded media etc. is mentioned. These operations may be attained by one sort or two sorts or 
more of particles. 

[0050] It is mentioned that a particle presents ionicity contrary to color material as a property 
for fulfilling an operation of 1). Thereby, a particle can adsorb color material electrostatic. When 
color material is anionic, when color material is cationicity conversely, an anionic particle is used 
using a cationic particle. As an element which adsorbs color material in addition to ionicity, the 
configuration of the size, the mass, or the front face of a particle is mentioned. For example, the 
porosity particle which has much pores in a front face shows a characteristic adsorption 
property, and can adsorb color material in magnitude, a configuration, etc. of pore with two or 
more elements. 

[0051] An operation of 2) is caused by the interaction with ink or recorded media. For this 
reason, although what is necessary is to just be attained by each configuration, presenting 
ionicity contrary to an ink presentation component or the constituent of recorded media as a 
property of a particle for example, is mentioned. Moreover, the distributed stability of a particle 
is influenced also by making an electrolyte live together in ink or a liquid constituent. In this 
invention, it is desirable to acquire one operation of the above 1 and the operations of two in an 
instant Furthermore, it is desirable that an operation of the above 1 and 2 and both is acquired 
in an instant. 

[0052] (Particle aggregate) Although a particle aggregate is formed near the front face of 
recorded media of the specific particle contained when the liquid constituent of this invention is 
used for image formation although the mechanism of record described previously, the pore of a 
certain amount of magnitude is formed in the interior of this aggregate. Then, the color material 
which existed independently in ink Since the interior of pore of this particle aggregate is 
permeated and near an inlet port and the wall of pore are adsorbed in the state of an ideal single 
molecule in case ink permeates the interior of recorded media, color material It will remain near 
the front face of recorded media more mostly, and it becomes possible to obtain the record 
object which has the color enhancement which was further excellent with this. 
[0053] Therefore, as for the liquid constituent of this invention, it is desirable to constitute so 
that moderate pore may be formed in a particle aggregate in the case of image formation. Here, 
the pore formed of the particle contained in a liquid constituent can be measured by the 
following approach. That is, by the following approach, by measuring the pore volume in a certain 
specific pore-radius field, and constituting so that this value may become suitable within the 
limits, the mechanism of the above-mentioned record is performed and good image formation 
becomes possible about the particle aggregate obtained from the liquid constituent which 
contains a particle and a solvent at least In measuring the physical properties of these particle 
aggregates, the liquid constituent which is the measuring object is first pretreated in the 
following procedures. 
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[0054] (1) Dry the liquid constituent which the particle contains at 120 degrees C under an 
atmospheric-air ambient atmosphere for 10 hours, make the amount of solvent evaporate 
mostly, and dry. 

(2) Calcinate at 700 degrees C for 3 hours after carrying out the temperature up of the above- 
mentioned dry matter from 120 degrees C to 700 degrees C in 1 hour. 

(3) Return the above-mentioned baking object to ordinary temperature gradually after baking, 
and fine-particles-ize a baking object 

The reason for performing the above-mentioned pretreatment here is for making a particle 
aggregate form from a liquid constituent by desiccation, removing the solvent component in a 
liquid constituent completely, emptying pore inside an aggregate, and forming an opening by 
baking. 

[0055] In this invention, the nitrogen adsorption ****ing method can be suitably used as the 
pore radius of the pore of a particle aggregate, and a measuring method of pore volume. In this 
invention, when the size of the pore of the particle aggregate measured by such approach had 
the pore volume in the field whose pore radius is 3nm - 30nm in the specific range, it turned out 
that good image formation becomes possible. Although the reason nil why functionality is high is 
not clear, when the pore volume in the size field of this pore considers as range which described 
the pore radius above to guess to image formation ability Since it is easy to produce the color 
material inside a particle aggregate, and osmosis of a solvent component, it is thought that 
adsorption of the color material resulting from pore increases, and by suppressing light scattering 
of the pore itself that it is for the amount of color material which participates in substantial 
color-enhancing improvement to increase. 

[0056] Therefore, it is effective as a measuring method of the color-enhancing ability of the 
formation image which measuring the pore volume in the field whose pore radius is 3nm - 30nm, 
and the field exceeding 30nm formed using the liquid constituent about the particle aggregate 
formed when the above pretreatments are performed to the liquid constituent of the measuring 
object As a measuring method of the pore physical properties in this field, the approach by the 
nitrogen adsorption ****ing method is the most desirable. After a pore radius and pore volume 
carry out the vacuum deairing of the pretreated above-mentioned liquid constituent sample at 
120 degrees C for 8 hours, it can ask for them from the nitrogen adsorption ****ing method 
from Barrett's and others approach (J. Am.Chem.Soc, Vol 73, 373, and 1951). Furthermore, a 
desirable measuring method is measuring the pore volume in the field whose pore radius's is 3nm 
- 20nm, and the field exceeding 20nm about the pore formed in the particle aggregate. In this 
range, since much more color-enhancing improvement is especially obtained when color material 
is a color, when measuring this color-enhancing ability, it is desirable. 

[0057] (The pore radius and pore volume of a particle aggregate) The pore radius of a particle 
aggregate is considered that it is desirable that it is the range of 3nm - 30nm like the above- 
mentioned from a viewpoint which prevents the adsorption to prompt osmosis, near a pore inlet 
port, and the wall of color material, and condensation of the color material inside pore. Moreover, 
in order to incorporate only the color material which contributes to color-enhancing 
improvement inside, a certain amount of capacity is required for coincidence. Moreover, it is 
thought that the number of the pores in a particle aggregate also increases because pore volume 
increases, and it is thought that not only the amount of adsorption of the color material inside 
pore but the amount of adsorption near the inlet port of pore increases. 

[0058] Therefore, the pore volume in the range whose pore radius is 3nm - 30nm is 0.4 or more 
ml/g, and the liquid constituent used suitable for this invention from these viewpoints has that 
desirable whose pore volume in the field in which a pore radius exceeds 30nm is 0.1 ml/g or less, 
when the pore in a particle aggregate is measured by approach which was described above. In 
pore with a pore radius smaller than 3nm, neither color material nor a solvent component can 
permeate the interior of pore easily, and the pore of a particle aggregate does not contribute to 
color-enhancing improvement substantially. Moreover, since there is much pore with big light 
scattering when pore volume exceeds 0.1 ml/g in the field to which a pore radius exceeds 30nm, 
it is hard coming to contribute the color material which stuck near a pore inlet port and to a wall 
to color enhancement. Moreover, since there are few the color material and the solvent 
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components which permeate the interior of a particle aggregate when the pore volume in the 
field of the above-mentioned pore radius is under this range, the amount of color material which 
sticks to near an inlet port and the interior of pore decreases and the contribution to color- 
enhancing improvement becomes low, it is not desirable. 

[0059] As more desirable range, the pore volume in the range whose pore radius is 3nm - 20nm 
is 0.4 or more ml/g, and it is desirable to use that whose pore volume in the field in which a pore 
radius exceeds 20nm is 0.1 or less ml/g. When the pore of the range of a radius whose pore is 
3nm - 20nm exists mostly, and a color is especially used for color material, color enhancement 
improves further and can form the image which has the still larger color reproduction range. The 
pore radius and pore volume of the particle aggregate formed from a liquid constituent change 
with the chemical species of the particle contained, a configuration and not only magnitude but a 
solvent kind, other additives, those presentation ratios, etc., and are considered that the 
formation condition of a particle aggregate is controllable by controlling these conditions. 
Therefore, when producing the liquid constituent of this invention, it is desirable to take these 
things into consideration and to make it the configuration of the pore formed in a particle 
aggregate become within the limits of the above. 

[0060] Next, the liquid constituent containing cationicity or an anionic particle is explained 
concretely. 

[Cationic liquid constituent] As a cationic liquid constituent, the liquid constituent with which 
stability comes to distribute this particle is mentioned, for example including the particle which 
has a cationic radical on a front face. In this invention, the thing by which pH was adjusted to 2- 
7 as a cationic liquid constituent including the acid, and the thing whose F-potential is +5- 
+90mV can be used suitably. 

[0061] (pH and F-potential) The F-potential of a liquid constituent is described. The basic 
principle of F-potential is shown below. Generally, when an isolation charge is on the surface of 
solid phase in the system which the solid-state is distributing in a liquid, it appears so that the 
electric charge layer of an opposite charge may maintain electrical neutrality at the liquid phase 
near a solid phase interface. This is called an electric dipole layer and is calling F-potential the 
thing of the potential difference by this electric dipole layer. When F-potential is plus, the front 
face of a particle shows cationicity and shows anionic by minus. Generally, the electrostatic 
repulsive force committed between particles becomes strong, dispersibility is said to be good, 
and it is possible that the ionicity on the front face of a particle is strong to coincidence, so that 
the absolute value is high. That is, it can be said that cationicity is so strong that the F-potential 
of a cationic particle is high, and the force which draws the anionic compound in ink is strong. 
[0062] When the liquid constituent which is in the range whose F-potential is +5-+90mV as a 
result of this invention persons' inquiring wholeheartedly was used, the coloring section which it 
comes to form on recorded media found out presenting the especially excellent coloring 
property. Although the reason is not certain, since the cationicity of a particle is moderate and 
an anionic compound probably sticks to homogeneity thinly on a particle front face, without 
condensation of a rapid anionic compound (anionic color material) taking place, it is thought that 
it is hard to form a lake with a huge color material, consequently the coloring property of color- 
material original is discovered in the better condition. Furthermore, with the cationic liquid 
constituent of this invention, even after adsorbing an anionic compound on a particle front face, 
while a particle condenses a particle presenting weak cationicity because it will be in a 
distributed unstable state, it adsorbs easily on the surface of recorded media, and it is thought 
that it is easy to remain near the front face of recorded media. 

[0063] Consequently, it is thought that the next outstanding effectiveness is acquired. That is, in 
an image field with many the coloring property which was excellent in the coat paper average for 
ink jets also to media, such as not only a regular paper but an absorbency scarce plastics 
metallurgy group, and the amounts of ink grants, such as the shadow section and the solid 
section, there are little white MOYA and color nonuniformity and they become the thing 
excellent in the homogeneity of a color. Moreover, since the amount of grants of a cationic 
particle can also be lessened in order that an anionic compound may adsorb and color to a 
particle very efficiently compared with coat paper, when it especially prints in a regular paper, 
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aesthetic property of paper is not spoiled and it excels also in the scratch-proof nature of a 
record image. When F— potential uses the liquid constituent containing the cationic particle in the 
range which is +10-+85mV as range of more desirable F-potential, for example When solid 
printing is carried out, the boundary between dots stops being able to be conspicuous easily, and 
much more reduction of stripe nonuniformity with a head scan can be attained. Further If F— 
potential uses the liquid constituent containing a cationic particle in the range which is +15- 
+65mV, it will not be based on a medium kind but it will become possible to obtain the image 
which has the extremely excellent color enhancement 

[0064] As for pH of the cationic liquid constituent of this invention, it is desirable that it is in the 
range of 2-7 near 25 degree C from an adsorbent viewpoint of preservation stability and an 
anionic compound. Since the stability of an anionic compound is not remarkably reduced when a 
liquid constituent is mixed with anionic ink within the limits of this pH, strong condensation of 
anionic compounds is not caused, and the saturation of a record image can fall or it can prevent 
becoming the somber image effectively. Moreover, since the distributed condition of a cationic 
particle is also good in above-mentioned it being within the limits, the preservation stability of a 
liquid constituent and the regurgitation stability from a recording head are maintainable good. 
Furthermore, when it mixes with ink, since a cationic particle front face is fully adsorbed, the 
anionic matter can obtain the outstanding color-enhancing ink jet record object. As range of 
more desirable pH, pH is 3-6, and in this range, while being able to prevent the corrosion of the 
recording head by the mothball very effectively, it improves one layer of scratch-proof nature 
nearby of a record image. 

[0065] (Cationic particle) Next, the component which constitutes the cationic liquid constituent 
of this invention is described. The cationic particle mentioned as the 1st component requires 
that the front face of the particle itself presents cationicity in the condition of having distributed 
in the liquid constituent, in order to attain the above-mentioned operation effectiveness. When it 
mixes with anionic ink by making a front face into cationicity, an anionic color material sticks to a 
particle front face promptly, and the ink jet record object of sufficient image concentration is 
obtained by leaving color material to homogeneity on a recorded-media front face in the state of 
a single molecule. On the other hand, a particle front face is not cationicity, and when the 
particle and the water-soluble cationic compound exist separately in a liquid constituent, in order 
that color material may spoil the coloring property of a lifting and the color material itself for 
condensation centering on a cationic compound, it becomes difficult to attain the color 
enhancement of the coat paper average for ink jets. Therefore, although the front face needs to 
be cationicity, if the particle used for the liquid constituent of this invention is a particle by 
which the front face was cation-ized by processing even if it is a particle which is originally 
anionic or neutrality electrostatic not to mention the particle which is essentially cationicity, it 
can be used for the liquid constituent of this invention. 

[0066] If pore is formed in the aggregate by these particles formed on recorded media, the 
cationic particle suitably used by this invention will come out enough for attaining the purpose of 
this invention, and, for a certain reason, will not be especially limited to the ingredient kind of a 
particle. As an example, the silica and alumina which were cation-ized, hydrated alumina, a 
titania, a zirconia, boria, silica boria, Seria, a magnesia, a silica magnesia, a calcium carbonate, a 
magnesium carbonate, a zinc oxide, hydrotalcites, etc. these compound particles, an organic 
particle, an inorganic organic compound particle, etc. are mentioned, for example. These cationic 
particles can mix and use one sort or two sorts or more. 

[0067] Since the particle front face has positive charge when hydrated alumina is used especially 
as a particle, it is desirable, and it is desirable in respect of the color enhancement excellent in 
the hydrated alumina which is an X-ray diffraction method and shows **-dynamite structure 
especially, the homogeneity of a color, preservation stability, etc. Hydrated alumina is defined by 
the following general formula. 

aluminum20 — the inside of 3-n(OH) 2n and, and the mH20 above-mentioned type, and n — 
one of the integers of 0-3 — expressing — m — 0-10 — it has the value of 0-5 preferably. In 
many cases, the expression of mH20 cannot express the aqueous phase which does not 
participate in formation of a crystal lattice and which can be ****ed, and the value whose m is 
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not an integer can also be taken. However, in m and n f 0 does not become coincidence. 
[0068] The (020) field is the stratified compound which forms a huge flat surface, and the crystal 
of hydrated alumina in which boehmite structure is generally shown shows a diffraction peak 
peculiar to an X-ray diffraction pattern. The structure which is called the pseudo-boehmite 
other than perfect boehmite and which contained superfluous water between the layers of a field 
(020) can also be taken. The X-ray diffraction pattern of this pseudo-boehmite shows a 
diffraction peak [ broadcloth / boehmite ]. 

[0069] Since distinction of boehmite and pseudo-boehmite is clearly impossible, unless it 
refuses, especially by this invention, it is called the hydrated alumina (henceforth hydrated 
alumina) which shows boehmite structures including both. (020) a field — a spacing — crystal 
thickness measures the peak to which diffraction rate 2theta appears in 14-15 degrees, 
whenever [ angle-of-diffraction / of a peak ], from 2theta and half-value width B, a spacing is 
Bragg's (Bragg) formula and and (020) can ask for crystal thickness using the formula of SHIERA 
(Scherrer). (020) The spacing of a field can be used as the hydrophilic property and the 
hydrophobic standard of hydrated alumina. Although not limited, if it is the approach that 
hydrated alumina with boehmite structure can be manufactured, especially as the manufacture 
approach of hydrated alumina used by this invention, it can manufacture by well-known 
approaches, such as hydrolysis of an aluminum alkoxide, and hydrolysis of a sodium aluminate, 
for example. 

[0070] The hydrated alumina of amorphism can be changed and used for boehmite structure by 
heat-treating above 50 degrees C under existence of water in X diffraction as indicated by 
JP,56-1 20508,A. Especially the approach of using preferably is an approach of obtaining hydrated 
alumina, by adding an acid to a long-chain aluminum alkoxide, and performing hydrolysis and 
amalgam decomposition. Here, carbon numbers are five or more alkoxides, and when the alkoxide 
of carbon numbers 12-22 is used further, since removal of the alcohol content in a manufacture 
process and configuration control of hydrated alumina become easy so that it may mention later, 
it is desirable [ a long-chain aluminum alkoxide ]. 

[0071] as the acid to add — one sort out of an organic acid and an inorganic acid — or although 
two or more sorts can be chosen freely and can be used, a nitric acid is the most desirable in 
respect of the reaction effectiveness of hydrolysis and the obtained configuration control of 
hydrated alumina, or dispersibility. It is also possible to perform hydrothermal synthesis etc. after 
this process and to control particle diameter. If hydrothermal synthesis is performed using the 
dispersion liquid of the hydrated alumina containing a nitric acid, the nitric acid in a water 
solution is incorporated as a nitric-acid root on a hydrated alumina front face, and it can raise 
water-dispersion [ of this hydrate ]. Moreover, after hydrothermal synthesis, an acid can be 
suitably added to a hydrated alumina slurry, and the hydrated alumina slurry of very stable high 
solid content concentration can be prepared by little acid concentration by adjusting and 
condensing pH. When such a slurry is used, the liquid constituent which did not need to ** 
separately the acid mentioned later outside and was excellent in the distributed stability of a 
hydrated alumina particle can be produced. 

[0072] The approach by hydrolysis of the above-mentioned aluminum alkoxide has the advantage 
of being hard to mix impurities, such as various ion, as compared with the approach of 
manufacturing an alumina hydrogel and a cationic alumina. Furthermore, as for a long-chain 
aluminum alkoxide, the long-chain alcohol after hydrolysis also has the advantage that 
dealcoholization of hydrated alumina can be performed completely, as compared with the case 
where the alkoxide of short chains, such as aluminiumisoproxide, is used. As for pH of the 
solution at the time of initiation of hydrolysis, setting less than to six is desirable. Since the 
hydrated alumina finally obtained will become a crystalline substance if pH exceeds 8, it is not 
desirable. 

[0073] Moreover, as hydrated alumina used by this invention, if boehmite structure is shown with 
an X-ray diffraction method, the hydrated alumina containing metallic oxides, such as a titanium 
dioxide, can also be used. Since optical density becomes high, 0.01 - 1.00 mass % of hydrated 
alumina is desirable, and it is 0.13 to 1.00 mass % more preferably, the rate of adsorption of color 
material becomes quick, and a blot and beading stop easily being able to generate the content 
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ratio of metallic oxides, such as a titanium dioxide. Furthermore, said titanium dioxide requires 
that the valence of titanium should be + tetravalence. The content of a titanium dioxide can be 
dissolved to boric acid, and can be investigated by the [CP method. Moreover, distribution of the 
titanium dioxide in hydrated alumina and the valence of titanium can be analyzed using ESCA. 
[0074] It can reach for 100 seconds with argon ion, the front face of hydrated alumina can be 
etched for 500 seconds, and change of the content of titanium can be investigated. If the 
valence of titanium becomes smaller than + tetravalence, a titanium dioxide will come to commit 
a titanium dioxide as a catalyst, the weatherability of a record image falls or yellowing of a record 
image becomes easy to take place. 

[0075] content of a titanium dioxide — the near front face of hydrated alumina — although it is 
good, you may contain to the interior. Moreover, a content may be missing from the interior and 
may be changing from the front face. If the titanium dioxide contains only very near the front 
face, since the electrical characteristics of hydrated alumina will be easy to be maintained, it is 
still more desirable. 

[0076] as the manufacture approach of the hydrated alumina containing a titanium dioxide — 
****************** "surface science" — the method of hydrolyzing and manufacturing the 
mixed liquor of an aluminum alkoxide which is indicated by the 327th page (the volume for Kenji 
Tamaru, 1985), and a titanium alkoxide is desirable. When hydrolyzing the mixed liquor of said 
aluminum alkoxide and titanium alkoxide as the other approaches, hydrated alumina can also be 
added and manufactured as a nucleus of crystal growth. 

[0077] Instead of a titanium dioxide, oxides, such as a silica, magnesium, calcium, strontium, 
barium, zinc, boron, germanium, tin, lead, a zirconium, an indium, phosphorus, vanadium, niobium, 
a tantalum, chromium, molybdenum, a tungsten, manganese, iron, cobalt, nickel, and a ruthenium, 
are made to contain, and can be used. For example, the hydrated alumina containing a silica has 
effectiveness in improvement in the scratch-proof nature of a record image. 

[0078] The liquid constituent which the hydrated alumina used suitable for this invention was the 
thing of the range whose spacing of that (020) field is 0.614-0.626nm, and whose distributed 
stability of the hydrated alumina particle in the inside of a liquid constituent was good within the 
limits of this, and was excellent in preservation stability or regurgitation stability is obtained. 
Although this reason is not certain, if [ above-mentioned ] the spacing of a field (020) is within 
the limits, since it is the range where both the ratios of the hydrophobicity of hydrated alumina 
and a hydrophilic property are moderate, that to which the regurgitation stability of a liquid 
constituent becomes good is conjectured in a liquid constituent according to distributed being 
stability by moderate repulsion of particles, or the wettability balance inside a delivery being 
moderate. 

[0079] Moreover, the range of hydrated alumina whose crystal thickness of that (020) field is 
4.0-1 0.Onm is desirable, and since transparency and adsorbent [ of color material ] are excellent 
in it being this within the limits, it is desirable. Since correlation has the crystal thickness of the 
spacing of a field (020), and a field (020) according to this invention persons 1 knowledge, if the 
spacing of a field (020) is above-mentioned within the limits (020), the crystal thickness of a field 
can be adjusted to the range of 4.0-1 0.Onm. 

[0080] Furthermore, since the alumina (aluminum oxide) generated by heat treatment of calcining 
(calcination) etc. in the above-mentioned hydrated alumina, metal aluminum, or an aluminum salt 
has positive charge similarly, it is used suitably. As an alumina, there are alpha mold, gamma 
mold, and a thing that has the crystallized state of delta, chi, eta, rho, beta mold, etc. further, it 
is the form where the front face was maintained at cationicity, and all can be used if it 
distributes stably underwater. Especially, a front face is activity, gamma mold has the high 
adsorption power of color material, since it also tends to form the stable particle dispersing 
element atomized comparatively, is excellent in color enhancement, shelf life, regurgitation 
stability, etc., and can be used suitably. 

[0081] Moreover, as for a cationic particle which is used by this invention and which was 
described above, the thing of the range whose mean particle diameter measured by the dynamic- 
light-scattering method is 0.005-1 micrometer is suitably used from viewpoints, such as color 
enhancement after printing, the homogeneity of a color, and preservation stability. Within the 
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limits of this, too much osmosis can be effectively prevented inside absorbency high recorded 
media like a regular paper, and the homogeneous fall of color enhancement or a color can be 
suppressed. Moreover, it is also suppressed that a cationic particle sediments in a liquid 
constituent, and it can also prevent the fall of the preservation stability of a liquid constituent 
effectively. More preferably, mean particle diameter is a thing within the limits which are 0.01-0.8 
micrometers, and if such a particle is used, the texture of the scratch-proof nature of the image 
after printing to recorded media, or a record object will become desirable especially. 
Furthermore, mean particle diameter is a thing within the limits which are 0.03-0.3 micrometers, 
and since the pore of the particle aggregate formed on recorded media is easy to be formed 
effectively in the pore-radius field made into the purpose, such a particle has it [ preferably 
desirable ] 

[0082] (The pore physical properties and configuration of a cationic particle) It makes color 
material stick to the front face of the particle itself efficiently, and also the maximum pore radius 
of the particle in the nitrogen adsorption ****ing method is 2-1 2nm, and that whose total pore 
volume is 0.3 or more ml/g is desirable [ a particle ] again at the same time a cationic particle 
which is used by this invention and which was described above forms efficiently the pore of the 
particle aggregate formed on recorded media. The maximum pore radius of a particle is 3m — 
10nm more preferably, and since the pore of the particle aggregate formed on recorded media is 
easy to be formed effectively in the pore-radius field made into the purpose, that whose total 
pore volume is 0.3 or more ml/g is desirable. 

[0083] When the adsorption site of the color material on the front face of a particle exists 
enough that it is within the limits the BET specific surface area of whose is 70-300m2/g, the 
above-mentioned particle used by this invention becomes easy to leave color material near the 
front face of recorded media in the state of a single molecule more effectively, and contributes 
to color-enhancing improvement 

[0084] Moreover, the configuration of the particle used by this invention can make ion exchange 
water able to distribute a particle, can be dropped on a collodion membrane, can produce a test 
sample, and can observe and ask for it with a transmission electron microscope. In case a 
particle aggregate is made to form on recorded media in this invention, it is the point of making 
pore forming in an aggregate, and the non-globular form thing in which the particle configuration 
forms the aggregated particle which the shape of a needle, the monotonous configuration, or the 
spherical primary particle had a certain directivity, and was connected, such as the shape of the 
shape of a rod or a necklace, can be used suitably. 

[0085] According to this invention persons' knowledge, plate-like one of the dispersibility to 
water is better than the shape of a needle, and a pilliform bundle (cilia **), and since the 
orientation of a particle becomes random when a particle aggregate is formed and pore volume 
becomes large, the configuration of a particle is more desirable. A pilliform bundle configuration 
means the condition that the needlelike particle touched in side faces and gathered like the 
bundle of the hair of hair here, it is indicated by reference (Rocek J., etal, Applied Catalysis, 74 
volumes, 29-36 pages, 1991) at pseudo-boehmite also in the hydrated alumina which can be 
preferably used especially by this invention — as — cilia — generally it is known that there are 
a ** and the other configuration. 

[0086] It can ask for the aspect ratio of the particle of a monotonous configuration by the 
approach defined as JP,5-16015,B. An aspect ratio is shown by the ratio of a diameter to the 
thickness of a particle. The diameter of circle which has an area equal to the projected area of 
the particle when observing hydrated alumina with a microscope or an electron microscope shall 
be indicated to be a diameter here. An aspect ratio is expressed in the ratio of the diameter 
which observes similarly and shows the minimum value of a monotonous side, and the diameter 
which shows maximum as an aspect ratio. Moreover, in the case of a pilliform bundle 
configuration, the method of asking for an aspect ratio can find an up-and-down diameter of 
circle and die length, respectively by the ability using as a cylinder each needlelike hydrated 
alumina particle which forms a pilliform bundle, and can take and ask it for the ratio, the 
configuration of the most desirable hydrated alumina — plate-like — an average aspect ratio — 
the range of 3-10 — moreover, by the pilliform bundle, the range of 3-10 has a desirable average 
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aspect ratio. Since a clearance is easy to be formed between particles when the average aspect 
ratio was within the limits and it forms [ above-mentioned ] a particle aggregate, a vesicular 
structure can be formed easily. 

[0087] The content of a cationic particle in the liquid constituent of this invention which was 
described above is the range suitable although what is necessary is just to determine the optimal 
range suitably, when the range of 0.1 - 40 mass % attains the purpose of this invention according 
to the class of matter to be used, and the range of one to 30 mass %, and further 3-15 mass % 
is more preferably suitable for it. At such within the limits, the image of coloring which depended 
and was excellent in the medium kind can be obtained to stability, and it excels also especially in 
the preservation stability and regurgitation stability of a liquid constituent 

[0088] (Acid) As stated previously, as for the liquid constituent of this invention, it is desirable 
that pH is adjusted to 2-7 including an acid. While an acid raises the distributed stability of the 
particle in the inside of liquid by ionizing a cationic particle front face and raising surface 
potential, the role of the adsorption disposition top of the anionic compound in ink (anionic color 
material) and the viscosity control of a liquid constituent is played. Combining the cationic 
particle to be used, the acid used suitable for this invention will not be limited, especially if 
physical properties, such as desired pH, and F-potential or particle dispersibility, are acquired, 
but it can be used, choosing it to the next inorganic acid, the next organic acid, etc. freely. 
[0089] As an inorganic acid, a hydrochloric acid, a sulfuric acid, a sulfurous acid, a nitric acid, a 
nitrous acid, phosphoric acid, boric acid, carbonic acid, etc. are mentioned, and, specifically, a 
carboxylic acid which is listed below, a sulfonic acid, amino acid, etc. are mentioned as an organic 
acid, for example. 

[0090] As a carboxylic acid, for example A formic acid, an acetic acid, a chloroacetic acid, 
dichloroacetic acid, A trichloroacetic acid, gifblaar poison, trimethylacetic acid, a methoxy acetic 
acid, mercaptoacetic acid, A glycolic acid, a propionic acid, butanoic acid, a valeric acid, a 
caproic acid, a caprylic acid, A capric acid, a lauric acid, a myristic acid, a palmitic acid, stearin 
acid, Oleic acid, linolic acid, a linolenic acid, cyclohexane carboxylic acid, A phenylacetic acid, a 
benzoic acid, ortho toluylic acid, meta toluylic acid, para toluylic acid, O-chlorobenzoic acid, m- 
chloro benzoic acid, para chlorobenzoic acid, o-BUROMO benzoic acid, m-BUROMO benzoic 
acid, p-BUROMO benzoic acid, o-nitro benzoic acid, m-nitro benzoic acid, P-nitrobenzoic acid, 
oxalic acid, a malonic acid, a succinic acid, a glutaric acid, An adipic acid, a tartaric acid, a maleic 
acid, a fumaric acid, a citric acid, a phthalic acid, Isophthalic acid, a terephthalic acid, a salicylic 
acid, para hydroxybenzoic acid, an anthranilic acid, m-aminobenzoic acid, p-aminobenzoic acid, 
o-methoxy benzoic acid, m-methoxy benzoic acid, para methoxy benzoic acid, etc. are 
mentioned. 

[0091] Moreover, as a sulfonic acid, benzenesulfonic acid, a methylbenzene sulfonic acid, an 
ethylbenzene sulfonic acid, dodecylbenzenesulfonic acid, 2 and 4, 6-trimethyl benzenesulfonic 
acid, 2, 4-dimethylbenzene sulfonic acid, 5-sulfosalicylic acid, 1-sulfo naphthalene, 2-sulfo 
naphthalene, a hexane sulfonic acid, an octane sulfonic acid, a dodecane sulfonic acid, etc. are 
mentioned, for example. 

[0092] Moreover, as amino acid, a glycine, an alanine, a valine, alpha-aminobutyric acid, gamma- 
aminobutyric acid, the beta-alanine, a taurine, a serine, epsilon-amino-n-caproic acid, a leucine, 
a norleucine, a phenylalanine, etc. are mentioned. 

[0093] and the liquid constituent of this invention — setting — these acids — one sort — or 
two or more sorts can use it, mixing. Also in these acids, since it excels in the distributed 
stability of a cationic particle, or adsorbent [ of an anionic compound ], the underwater primary 
dissociation constant pka can use especially five or less thing suitably. Specifically as such an 
acid, a hydrochloric acid, a nitric acid, a sulfuric acid, phosphoric acid, an acetic acid, a formic 
acid, oxalic acid, a lactic acid, a citric acid, a maleic acid, a malonic acid, etc. are mentioned. 
[0094] It is desirable when making it A:B=200:1-5:1 and become the range of 150:1-8:1 more 
preferably aims at improvement in the distributed stability of a cationic particle, and adsorbent 
improvement to the particle front face of an anionic compound for the mixed ratio of a cationic 
particle (A) and an acid (B) in a liquid constituent on mass criteria in the liquid constituent of 
this invention. 
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[0095] (Other constituents) Next, the component of others which constitute a cationic liquid 
constituent is explained concretely. Although the cationic liquid constituent of this invention 
usually contains water as a solvent object, including the above-mentioned cationic particle, an 
acid, a photopolymerization initiator which was preferably described above, etc., its thing 
containing the organic solvent for dissolving the further below-mentioned monomer and other 
additives is desirable. 

[0096] As an organic solvent to be used, for example In this case, dimethylformamide, amides [, 
such as dimethylacetamide, ]: — ketones [, such as an acetone, ]: — a tetrahydrofuran — 
Polyalkylene glycols, such as ether, such as dioxane, a polyethylene glycol, and a polypropylene 
glycol : Ethylene glycol, Propylene glycol, a butylene glycol, triethylene glycol, 1, 2, 6-hexane triol, 
thiodiglycol, hexylene glycol, Alkylene glycol, such as a diethylene glycol : Ethylene glycol methyl 
ether, The low-grade alkyl ether of polyhydric alcohol, such as the diethylene-glycol monomethyl 
ether and the triethylene glycol monomethyl ether : Ethanol, [ others / monohydric alcohol, such 
as isopropyl alcohol, n-butyl alcohol, and isobutyl alcohol, ] A glycerol, a N-methyl-2-pyrrolidone, 
1, 3-dimethyl-imidazolidinone, Aliphatic hydrocarbon, such as aromatic-hydrocarbon:hexanes, 
such as :benzene, such as triethanolamine, a sulfolane, and dimethyl sulfoxide, toluene, and a 
xylene, an octane, and a heptane,: Propylene carbonate etc. is mentioned. Although there is 
especially no limit about the content of the above-mentioned organic solvent, further 5 - 60% is 
the suitable range 5 to 90% of liquid constituent all mass, for example. 

[0097] Moreover, additives, such as a viscosity controlling agent, pH regulator, antiseptics, 
various surface active agents, an anti-oxidant and an evaporation accelerator, a water-soluble 
cationic compound, and binder resin, may be further blended with the liquid constituent of this 
invention suitably if needed. Especially selection of a surfactant is important, when [ to the 
recorded media of a liquid constituent ] getting wet and adjusting ********. For the purpose of 
control of the bleeding in unique image fields, such as the further cationic grant of a liquid 
constituent, improvement in alphabetic character grace, etc., in the range which does not check 
the operation effectiveness of this invention, a water-soluble cationic compound is chosen freely 
and can be added. 

[0098] As a water-soluble cationic compound, specifically For example, the poly allylamine, a 
polyamine sulfone, a polyvinyl amine, The neutralization object or partial neutralization objects by 
the acid, such as chitosan and these hydrochloric acids, or an acetic acid, The compound which 
cation-ized some Nonion nature compounds of a giant molecule For example, the copolymer of 
vinyl pyrrolidone and the 4th class salt of an amino alkyl alkylate, It can be used from a 
copolymer, etc. a compound of the 1st class, the 2nd class, and a tertiary amine salt type, such 
as a cationic surfactant, in addition to this, an amino acid mold amphoteric compound, etc. of 
acrylamide and the 4th class salt of aminomethyl acrylamide, being able to choose one sort or 
two sorts or more. 

[0099] Binder resin is the purposes, such as improvement in the further scratch-proof nature of 
a cationic particle, it can be used together in the range which does not spoil the preservation 
stability or regurgitation stability of the texture of recorded media, or a liquid constituent, for 
example, can be freely chosen to a water-soluble polymer, a polymer emulsion, polymeric latex, 
etc., and can be used. Moreover, as mentioned later, it is a desirable gestalt in the preservation 
stability of a liquid constituent and ink to add a photopolymerization initiator and a sensitizer in a 
liquid constituent at the same time it promotes efficiently hardening (a monomer should carry 
out a polymerization and a generation polymer object should construct a bridge by grant of 
energy) of a monomer. 

[0100] (Surface tension of a liquid constituent) The liquid constituent of this invention may be 
toned according to the color of recorded media, although colorlessness or a white thing is more 
desirable. Furthermore, as suitable range of the various physical properties of the above liquid 
constituents, surface tension is more preferably made into 10-40 mN/m (dyn/cm) ten to 60 
mN/m (dyn/cm), and viscosity is made into 1 - 30 mPa-s (cP). 

[0101] Although the anionic liquid constituent of [anionic liquid constituent] this invention makes 
an indispensable constituent the particle which has an anionic radical on a front face and is 
characterized by this particle distributing to stability, that by which pH is further adjusted to 7- 
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12 including the base, and its thing whose F-potential is -5 — 90mV are desirable. 
[0102] (pH and F-potential) As a result of this invention persons' inquiring wholeheartedly, it 
found out that the anionic liquid constituent in the range whose F-potential is -5 — 90mV 
presented the coloring property in which the front face of an anionic particle was especially 
adsorbed especially efficiently, and the cationic compound in ink (cationic color material) was 
excellent on recorded media. Although the reason is not certain, as well as the case of the 
cationic liquid constituent probably explained previously since anionic [ of a particle ] is 
moderate, color material does not form a huge lake in a particle front face by sticking to 
homogeneity thinly, without rapid condensation of the cationic compound in ink taking place, but 
it is thought that the coloring property of color-material original is discovered better. 
Furthermore, in the anionic liquid constituent of this invention, after adsorbing a cationic 
compound on a particle front face, it becomes distributed instability, and it is thought that 
particles condense by the concentration change at the time of a solvent component evaporating 
and permeating on recorded media, and it becomes easy to remain near the front face. 
[0103] Consequently, it is thought that the next outstanding effectiveness is acquired. That is, in 
an image field with many amounts of ink grants, such as the coloring property and the shadow 
section which were excellent in the coat paper average for ink jets, and the solid section, white 
MOYA and color nonuniformity are excellent in the homogeneity of a color few. Moreover, in 
order for a cationic compound to stick to a particle front face and to color on it very efficiently 
compared with coat paper, when the amount of grants of an anionic particle can also be lessened 
and is especially printed in a regular paper, the aesthetic property of paper is maintained, and the 
scratch-proof nature of a record image also becomes good. The range of the range of more 
desirable F-potential is -10 — 85mV, when the liquid constituent containing the anionic particle 
which has the F-potential of such range is used, and it carries out solid printing, the boundary 
between dots stops being able to be conspicuous easily, and it can attain much more reduction 
of stripe nonuniformity with a head scan. Furthermore, if F-potential uses preferably the liquid 
constituent containing the anionic particle in the range which is -15 — 65mV, it will not be based 
on a recorded-media kind, but it will become possible to obtain the image which has the 
extremely excellent color enhancement 

[0104] As for pH of the anionic liquid constituent of this invention, it is desirable that it is the 
range of 7-12 near [ an adsorbent viewpoint to ] 25 degree C of the cationic compound in 
preservation stability and ink. Since the stability of a cationic compound (color material) is not 
remarkably reduced when it mixes with cationic ink to this pH within the limits, strong 
condensation of cationic compounds is not caused, and the saturation of a record image can fall 
or it can prevent becoming the somber image effectively. Moreover, if there is pH within above 
limits, since the dispersibility of an anionic particle is also good, the preservation stability of a 
liquid constituent and the regurgitation stability from a recording head are maintainable good. 
Furthermore, when it mixes with ink, the color-enhancing ink jet record object in which the 
anionic particle front face was fully adsorbed, and the cationic matter was excellent is obtained. 
The range of pH of a more desirable liquid constituent is 8-11, and it improves one layer of 
scratch-proof nature nearby of a record image while it can prevent the corrosion of the 
recording head by the mothball very effectively, if pH is this within the limits. 

[0105] (Anionic particle) Next, the component which constitutes the anionic liquid constituent of 
this invention is described. In order to attain the above-mentioned operation effectiveness, as 
for the anionic particle mentioned as 1st indispensable component, it is desirable that it is what 
the front face of the particle itself presents anionic in the condition of having distributed in the 
liquid constituent. When it mixes with cationic ink by making a particle front face anionic, a 
cationic color material can be adsorbed on a particle front face, and the ink jet record object of 
sufficient image concentration is obtained by leaving color material to homogeneity on a 
recorded-media front face in the state of a single molecule. 

[0106] On the other hand, a particle front face is not anionic, and when the particle and the 
water-soluble anionic compound exist separately in a liquid constituent, in order that color 
material may spoil the coloring property of a lifting and the color material itself for condensation 
centering on an anionic compound, it becomes difficult to attain the color enhancement of the 
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coat paper average for ink jets. Therefore, although it is required to have charged the front face 
in anionic, the particle used with the liquid constituent of this invention can be used if it is the 
particle by which the front face was anion-ized by processing, even if it is originally a cationic or 
neutral particle electrostatic not to mention the particle which is essentially anionic. 
[0107] The anionic particle suitably used by this invention is enough to attain the purpose of this 
invention if pore is formed in the aggregate by these particles formed on recorded media, and 
especially the ingredient kind of a particle is not limited. As an example, the silica and titania 
which were anion-ized, a zirconia, boria, silica boria, Seria, a magnesia, a silica magnesia, a 
calcium carbonate, a magnesium carbonate, zinc oxides, etc. these compound particles, an 
organic particle, an inorganic organic compound particle, etc. are mentioned, for example, and the 
liquid constituent of this invention — setting — these — one sort — or two or more sorts can 
use it, mixing. 

[0108] Moreover, the thing of the range whose mean particle diameter measured by the 
dynamic-light-scattering method from a viewpoint of the color enhancement of the ink after 
printing, the homogeneity of a color, and preservation stability is 0.005-1 micrometer is suitable 
for the anionic particle used by this invention like the case of the cationic particle explained 
previously. More preferably, mean particle diameter is a thing within the limits which are 0.01-0.8 
micrometers, and if such a particle is used, scratch-proof nature and texture after printing to 
recorded media will become desirable especially. Furthermore, mean particle diameter is a thing 
within the limits which are 0.03-0.3 micrometers, and since the pore of the particle aggregate 
formed on recorded media is easy to be formed effectively in the pore-radius field made into the 
purpose, such a particle has it. [ preferably desirable ] 

[0109] (The pore physical properties and configuration of an anionic particle) An anionic particle 
which is used by this invention and which was described above has that desirable whose total 
pore volume the maximum pore radius of the particle by the nitrogen adsorption ****ing method 
is 2-1 2nm, and is 0.3 or more ml/g when making color material stick to the front face of the 
particle itself efficiently at the same time it forms efficiently the pore of the particle aggregate 
formed on recorded media again. The maximum pore radius of a particle is 3-1 Onm more 
preferably, and since the pore of the particle aggregate formed on recorded media is easy to be 
formed effectively in the pore-radius field made into the purpose, that whose total pore volume 
is 0.3 or more ml/g is desirable. 

[01 10] When the adsorption site of the color material on the front face of a particle exists 
enough that it is within the limits the BET specific surface area of whose is 70-300m2/g, the 
particle used by this invention becomes easy to leave color material near the front face of 
recorded media in the state of a single molecule more effectively, and contributes to colors- 
enhancing improvement 

[0111] Moreover, the configuration of the particle used by this invention can make ion exchange 
water able to distribute a particle, can be dropped on a collodion membrane, can produce a test 
sample, and can observe and ask for it with a transmission electron microscope. In case a 
particle aggregate is made to form on recorded media in this invention, it is the point of making 
pore forming in an aggregate, and a non-globular form thing, such as the shape of the shape of a 
needle, a monotonous configuration or the shape of a rod which forms the aggregated particle 
connected with directivity with a spherical primary particle, or a necklace, can be suitably used 
for a particle. According to this invention persons' knowledge, since the dispersibility to water 
becomes [ a needlelike twist / the orientation of a particle ] random when the plate-like 
configuration is better and it forms a particle aggregate and pore volume becomes large, a 
particle is more desirable. 

[0112] The content in the liquid constituent of an anionic particle which was described above is 
the range suitable when considering as the range of 0.1 - 40 mass % although what is necessary 
is just to determine the optimal range suitably attains the purpose of this invention according to 
the class of matter to be used, and the range of one to 30 mass %, and further 3-15 mass % is 
more preferably suitable for it At such within the limits, it is not based on a medium kind, but the 
image of outstanding coloring can be obtained to stability, and it excels also especially in the 
preservation stability and regurgitation stability of a liquid constituent 
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[0113] (Base) As stated previously, as for the anionic liquid constituent of this invention, it is 
desirable that pH is adjusted to 7-12 including a base. A base ionizes an anionic particle front 
face, and it plays the role of the viscosity control of the adsorption disposition top of the 
cationic compound in ink (cationic color material), or a liquid constituent while raising the 
distributed stability of the anionic particle in the inside of liquid by raising surface potential. 
When the base used suitable for this invention is combined with the anionic particle to be used, if 
physical properties, such as desired pH, F-potential, and particle dispersibility, are acquired, 
there is especially no limitation, and it can be used, choosing it to an inorganic compound, an 
organic compound, etc. which are listed below freely. 

[0114] Specifically For example, a sodium hydroxide, a lithium hydroxide, a sodium carbonate, An 
ammonium carbonate, ammonia, sodium acetate, ammonium acetate, A morpholine, 
monoethanolamine, diethanolamine, triethanolamine, Ethyl monoethanolamine, n-butyl 
monoethanolamine, dimethylethanolamine, Alkanolamines, such as diethyl ethanolamine, ethyl 
diethanolamine, n-butyl diethanolamine, dinormal butyl ethanolamine, monoisopropanolamine, 
diisopropanolamine, and tri-isopropanolamine, can be used. Also in these, especially, since 
especially five or less base excels [ dissociation constant / pkb / underwater / of a base / 
primary ] in the distributed stability of an anionic particle, or adsorbent [ of a cationic compound 
(cationic color material) ], it is used suitably. 

[0115] On mass criteria, it is the range of 150:1-8:1 more preferably, and A:B=200:1-5:1 and 
since it excels in the distributed stability of an anionic particle, and adsorbent [ of the cationic 
compound on this front face of a particle ], the mixed ratio of the anionic particle (A) in the 
inside of the liquid constituent of this invention and a base (B) is desirable. 
[0116] (Other constituents) Next, the component of others which constitute an anionic liquid 
constituent is explained concretely. The anionic liquid constituent of this invention uses the 
above-mentioned anionic particle as an indispensable component. Although water is usually 
included as a solvent object, including a base which was preferably described above Furthermore, 
additives, such as the organic solvent mentioned by the term of the above-mentioned cationic 
liquid constituent and other additives, for example, a viscosity controlling agent, pH regulator, 
antiseptics, various surface active agents, an anti-oxidant, an evaporation accelerator, a water- 
soluble anionic compound, and binder resin, may be blended suitably. Moreover, as mentioned 
later, it is a desirable gestalt in the preservation stability of a liquid constituent and ink to add a 
photopolymerization initiator and a sensitizer in a liquid constituent at the same time it promotes 
hardening of a monomer efficiently. 

[0117] (Surface tension of a liquid constituent) The anionic liquid constituent of this invention 
may be toned according to the color of recorded media, although it is more desirable to be 
colorlessness or that it is white. Furthermore, as suitable range of the various physical 
properties of the above liquid constituents, surface tension is more preferably made into 10-40 
mN/m (dyn/cm) ten to 60 mN/m (dyn/cm), and viscosity is made into 1-30 mPa-s (cP). 
[0118] (The manufacture approach of a liquid constituent) As the manufacture approach of the 
liquid constituent of this invention containing the aforementioned cationicity or an anionic 
particle, it can choose suitably from the approaches generally used for distribution, and can use. 
In order to make the mean particle diameter and particle size distribution of a particle in a liquid 
constituent into the above-mentioned range, using dispersers, such as a roll mill, a sand mill, a 
homogenizer, an ultrasonic homogenizer, and extra-high voltage emulsifiers (for example, trade 
name nano mizer etc.), the classification processing by distributed processing, centrifugal 
separation, ultrafiltration, etc. is used suitably, and, specifically, can arrange the diameter of a 
particulate material of the particle in a liquid constituent with these processing means. 
[0119] Energy grant explains a polymerization and the polymerization nature component 
(monomer) which constructs a bridge as an indispensable component contained in <water-color- 
ink> ink 

[0120] (Polymerization nature component) - ink in this invention contains the solvent which 
dissolves the polymerization nature component (monomer) and this monomer which are 
converted into the cross linked polymer by grant of energy other than the color material 
mentioned later as an indispensable component. The purpose using this monomer sticks the 
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coloring section with recorded media, is enclosing color material by the crosslinked polymer 
formed of the energy grant to a monomer with the particle, and is to raise the scratch-proof 
nature and weatherability of the coloring section while making the coloring section form on the 
scarce recorded media of absorbency, such as a plastics metallurgy group, at stability as the 
term of a mechanism described. In addition, in this invention, a monomer may call it hardening a 
polymerization and to construct a bridge and to convert into the cross linked polymer by energy 
grant 

[0121] As a monomer hardened by grant of the energy used for the liquid constituent of this 
invention, the acrylic (meta) monomers of radical polymerization nature and the epoxy monomers 
which suit a cationic polymerization system can use it suitably. As acrylic (meta) monomers of 
radical polymerization nature, the following monomer is mentioned, for example. 
[0122] Specifically (1) N and N-dimethylaminoethyl methacrylate CH2=C (CH3)-COO-CH2CH2N 
2 (CH3) (2) N, N-dimethylamino ethyl acrylate CH2=CH-COO-CH2CH2N(CH3) (3)2 N, N- 
dimethylaminopropyl methacrylate CH2=C(CH3)-COO~CH2CH2CH2N2 (CH3) (4) N, NN[ - 
dimethylaminopropylacrylate CH2=CH-COO-CH2CH2CH2] (CH3) (5)2 N, N-dimethylamino 
acrylamide CH2=CH-CON(CH3) (6)2 N, and N-dimethylamino meta-acrylamide CH2=C (CH3)- 
CON 2 (CH3) (7) N, N-dimethylaminoethyl acrylamide CH2=CH-CONHC2H4 N2 (CH3) (8) N, N- 
dimethylaminoethyl meta-N[ acrylamide CH2=C(CH3)-CONHC2H4] (CH3) (9)2 N, N- 
dimethylaminopropyl acrylamide CH2=CH-CONH-C3H6 N2 (CH3) (10) N, N-dimethylaminopropyl 
methacrylamide CH2=C(CH3)-CONH-C3H6Ns (CH3)2, these monomers formed into 4 class 
Color-material dyeing property, It excels in the film strength and is especially desirable. 
[0123] Moreover, the well-known ultraviolet curing mold monomers and the oligomer of the 
acrylic ester (meta) of polyhydric alcohol, the acrylic ester (meta) of the glycidyl ether of 
polyhydric alcohol, the acrylic ester (meta) of a polyethylene glycol, the acrylic ester (meta) of 
the ethylene oxide addition product of polyhydric alcohol, and a polybasic acid anhydride and 
hydroxyl-group content (meta) acrylic ester, such as a reactant, are used. The high matter of 
the compatibility in the inside of a liquid constituent out of these monomers or a hydrophilic 
property is chosen, and it is used. As epoxy monomers which suit a cationic polymerization 
system, the glycidyl ether of polyhydric alcohol, glycidyl ester, aliphatic series annular epoxide, 
etc. are used, for example. 

[0124] In this invention, when a pigment is used especially for ink as a color material and 
ultraviolet rays are used as hardening energy, the cure rate of a monomer tends to become slow. 
Therefore, as a polymerization system of a (ultraviolet-rays UV) polymerization monomer, the 
monomer of a high Brit polymerization system is desirable, and, subsequently to order, it is 
desirable to select the monomer of a cationic polymerization system and a free radical 
polymerization system. 

[0125] The content of the monomer contained in the liquid constituent in this invention usually 
has the desirable range of 1 - 50 mass %. The hardenability of under 1 mass % is inadequate, and 
since the viscosity of a constituent will rise and dischargeability will worsen if weatherability, 
solvent resistance, scratch-proof nature, and adhesion will become low and 50 mass % is 
exceeded, a generation polymer is not desirable. It is three to 40 mass % preferably, and is 
choosing a monomer in this range, and in this range, there is an advantage that the liquid 
constituent which is compatible in hardenability and dischargeability is obtained, and it is five to 
30 mass % still more preferably, and since dischargeability is also satisfactory, it has 
[ hardenability is enough, and ] the advantage to which the selectivity of a monomer spreads. 
[0126] (A photopolymerization initiator and sensitizer) When using ultraviolet-rays energy for 
hardening of the monomer in ink in this invention, it is desirable to use a photopolymerization 
initiator. As a photopolymerization initiator, a carbonyl compound, an azo compound, organic 
peroxide, etc. are mentioned, for example, as a usage — a photopolymerization initiator — one 
kind — or even if it uses two or more kinds, it does not matter even if it uses a 
photopolymerization initiator and a sensitizer together. It is not restricted especially that what is 
necessary is just to select suitably about selection of the main photopolymerization initiators 
and sensitizers, combination, and a compounding ratio with the ultraviolet-rays polymerization 
nature monomer and the equipment used to be used. 
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[0127] As main photopolymerization initiators, for example, acetophenone, 2, and 2-diethoxy 
acetophenone, p-dimethylamino acetophenone, p-dimethylamino propiophenone, A 
benzophenone, 2-chlorobenzo phenon, p, and p'-dichloro benzophenone, A p and p'-bis- 
diethylamino benzophenone, a Michler 1 s ketone, benzyl (diphenyl diketone), A benzoin, benzoin 
methyl ether, benzoin ethyl ether, Benzoin iso-propyl ether, the benzoin-n-propyl ether, Benzoin 
isobutyl ether, benzoin-n-butyl ether, Benzyl dimethyl ketal, tetramethylthiuram monosulfide, 
Thioxanthone, 2-chloro thioxanthone, 2-methylthioxanthone, Azobisisobutyronitril, benzoin 
peroxide, G tert-butyl peroxide, 1 -hydroxy cyclohexyl phenyl ketone, 2-hydroxy-2-methyl-1~ 
phenyl-1-ON, 1-(4~isopropyl phenyl)-2-hydroxy-isobutane-1-ON, a methyl benzoyl FO mate, 
etc. are mentioned. The amount of these photopolymerization initiators used is usually 0.1 to 10 
mass % to the total amount of an ultraviolet-rays hardenability monomer. 
[0128] Moreover, in a cationic polymerization mold, photoinitiators, such as aromatic series 
diazonium salt, an aromatic series halo NIUMU salt, aromatic series sulfonium salt, and a 
metallocene compound, are used. Triphenylsulfonium hexafluoro phosphate, diphenyliodonium 
hexafluoroantimonate, etc. are mentioned as the example. Moreover, in the case of a cationic 
polymerization mold, in order to make hardening still more perfect, it is the range of 80-170 
degrees C, and it is desirable to heat in 100-150 degrees C desirably especially. Although heating 
time changes with conditions, it is usually for 5-30 minutes. 

[0129] The amine which contains 1. amine systemifatty amine and an aromatic series radical as a 
sensitizer, for example, A piperidine, 2. urea.allyl compound system, o-tolyl thiourea, 3. sulfur 
compound : Sodium diethyl dithiophosphate, A fusibility salt [ of an aromatic series sulfinic acid ], 
4. nitril system compound:N, and N-JI permutation-p-amino benzonitrile, 5. — phosphorus- 
compounds: — tri-n-butyl phosphine and NETORIUMU diethyl JICHIOHOSU feed — 6. — 
nitride: — a Michler s ketone and N-NITORISO hydroxylamine derivative — An oxazolidine 
compound, tetrahydro - 1, 3-oxazine compound, Formaldehyde or an acetaldehyde, the 
condensate of diamine, 7. chlorine compound: A carbon tetrachloride, hexachloroethane, the 
macromolecule-ized amine of the resultant of 8. epoxy resin and an amine, a triethanolamine 
thoria chestnut rate, etc. are mentioned. 

[0130] Although the above-mentioned photopolymerization initiator and a sensitizer can be 
included in both a liquid constituent, or both [ either or ], since the preservation stability of a 
liquid constituent becomes still higher by making it contain in an ink side and making it dissociate 
with a monomer especially, they are desirable. When using an electron ray as hardening energy, 
especially the above-mentioned photopolymerization initiator or the above-mentioned sensitizer 
are not needed. Moreover, there is also no exposure inhibition by the pigment, and since [ with 
few temperature rises ] a cure rate is also quick, as the hardening approach of the monomer of 
this invention, it is effective. 

[0131] [Anionic ink], next the water anionic ink which constitutes the ink set of this invention 
combining the cationic liquid constituent explained by the above are explained. Combination with 
at least one sort of anionic ink in which an ink set here contains the liquid constituent and 
anionic matter (anionic color material) of this invention is said. Moreover, the combination of at 
least one kind of ink except the liquid constituent of this invention is called an ink subset from 
this ink set 

[0132] When using a pigment as a color material, using the water soluble dye which contains an 
anionic radical as a color material, as for the anionic ink used by this invention, it is desirable to 
use the thing (for this to also be called anionic color material by this invention) which made the 
anionic compound use together. Water, a water-soluble organic solvent and other components, 
for example, a viscosity controlling agent, pH regulator, antiseptics, a surfactant, an antioxidant, 
etc. are further contained and constituted by the above anionic ink used by this invention at this 
if needed. Hereafter, each constituent of these ink is explained. 

[0133] (Water soluble dye) As water soluble dye which has the anionic radical used by this 
invention, especially if it is the water-soluble acid dye indicated by the Color Index (it may 
abbreviate to C.I. below by Color Index:), direct dye, and reactive dye, it will not be limited, for 
example. Moreover, what does not have a publication in a Color Index will not be limited 
especially if it has an anionic radical, for example, a sulfone radical, a carboxyl group, etc. A thing 
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with the pH dependency of solubility is also contained in water soluble dye here. 
[0134] (Pigment) You may be ink which uses a pigment and an anionic compound and contains 
water, a water-soluble organic solvent and other components, for example, a viscosity controlling 
agent, pH regulator, antiseptics, a surfactant, an antioxidant, etc. as another gestalt of water 
anionic ink instead of the water soluble dye which has the above anionic radicals if needed. Here, 
an anionic compound may be the dispersant of a pigment, and when the dispersant of a pigment 
is not anionic, what added the anionic compound different from a dispersant may be used. Of 
course, even when a dispersant is an anionic compound, what added the anionic compound of 
further others may be used. 

[0135] Although there is especially no limitation in the pigment which can be used by this 
invention, the pigment explained below can use it suitably, for example. First, as carbon black 
used for black pigment ink, it is carbon black manufactured with the furnace method or the 
channel process, and that in which 40-1 50ml / 100g, and volatile matter have 0.5 to 10 mass %, 
and a pH value has [ a specific surface area according / primary particle size / to 15 - 40mmum 
and a BET adsorption method / 50-300m2/g and DBP oil absorption ] 2-9 is desirable. 
[0136] As such a thing, they are No.2300 f No.900, MCF88, No.40, No.52, MA7 and MA8, and 
No.2200B (above), for example. Mitsubishi Chemical make : RAVEN 1255(made in 
Colombia):REGAL 400R, REGAL 660R, MOGUL L (above) Cabot make: Color Black FW1, Color 
Black FW18, Color Black S 170, Color Black S 150, Printex 35, Printex U (above) Commercial 
items, such as the Degussa make, can be used. Moreover, a prototype could newly because of 
this invention be built. 

[0137] As a pigment used for yellow ink, it is C.LPigment Yellow, for example. 1, C.LPigment 
Yellow 2, C.LPigment Yellow 3, C.LPigment Yellow 13, C.LPigment Yellow 16, and C.LPigment 
Yellow 83 grade are mentioned. 

[0138] As a pigment used as Magenta ink, C.LPigment Red 5, C.I.Pigment Red 7, C.LPigment Red 
12, and C.LPigment Red 48(calcium) C.LPigment Red 48 (Mn) and C.LPigment Red 57(calcium) 
C.LPigment Red1 12 and C.LPigment Red 122 grade are mentioned, for example. 
[0139] As a pigment used as cyanogen ink, it is C.LPigment Blue, for example. 1, C.LPigment Blue 
2, C.LPigment Blue 3, C.LPigment Blue 15:3, C.LPigment Blue 16, C.LPigment Blue 22, C.LVat 
Blue 4, and C.LVat Blue 6 grade are mentioned, moreover, the above — what was newly 
manufactured also about the color material of which color for this invention is usable. 
[0140] (Pigment agent) Anythings are usable if it is water soluble resin which has the function to 
make water or an aquosity medium distribute a pigment to stability, by existence of an anionic 
radical as a dispersant of the pigment which can be used for the ink used by this invention. 
Especially, the thing of the range of 1,000-30,000 has desirable weight average molecular weight. 
Furthermore, the range of weight average molecular weight is 3,000-15,000 preferably. The salt 
of the block copolymer which specifically consists of two or more monomers chosen from a 
hydrophobic monomer or an acrylic acid, an acrylic-acid derivative, a maleic acid, a maleic-acid 
derivative, an itaconic acid, an itaconic-acid derivative, a fumaric acid, and fumaric-acid 
derivatives, such as fatty alcohol ester of styrene, styrene derivative, vinyl naphthalene, vinyl 
naphthalene derivative, alpha, and beta-ethylene nature unsaturated carboxylic acid, a graft 
copolymer, random copolymers, or these (**) polymers etc. is mentioned. These resin is resin of 
an alkali meltable mold meltable in the water solution in which the base was dissolved. 
[0141] Furthermore, the homopolymers which consist of a hydrophilic monomer, or those salts 
are sufficient Moreover, it is also possible to also use water soluble resin, such as polyvinyl 
alcohol, a carboxymethyl cellulose, and a naphthalene sulfonic-acid formaldehyde condensate. 
However, the direction at the time of using the resin of an alkali meltable mold is possible for 
hypoviscosity-izing of dispersion liquid, and there is an advantage that distribution is also easy. 
As for said water soluble resin, it is desirable to be used in the range of 0.1 - 5 mass % to the ink 
whole quantity. 

[0142] In the pigment and water soluble resin like ****, in a water-soluble medium, it distributes 
or dissolves and the pigment ink which can be used by this invention is constituted. In the 
pigment ink which can be used for this invention, it is the mixed solvent of water and a water- 
soluble organic solvent as a suitable aquosity medium, and it is desirable to use not the common 



' JP.2002-332434.A [OPERATION] 



16/23 <<— V 



water that contains various ion as water but ion exchange water (deionized water). 
[0143] When a dispersant is not an anionic macromolecule, it is desirable to add an anionic 
compound further in the ink containing the pigment mentioned above. The anionic surfactant of 
low molecular weight which is listed to the following besides high polymers, such as alkali 
fusibility resin explained by the term of a pigment agent, as an anionic compound suitably used 
by this invention can be mentioned. 

[0144] As the anionic surfactant of low molecular weight being concrete For example, sulfo 
succinic-acid lauryl disodium, sulfo succinic-acid polyoxyethylene lauroyl ethanol 
AMIDOESUTERU disodium, Polyoxyethylene alkyl sulfo succinic-acid disodium, carboxylation 
polyoxyethylene lauryl ether sodium salt, Carboxylation polyoxyethylene tridecyl ether sodium 
salt, Although polyoxyethylene lauryl ethereal sulfate sodium, polyoxyethylene lauryl ethereal 
sulfate triethanolamine, a polyoxyethylene-alkyl-ether sodium sulfate, sodium alkylsulfate, alkyl- 
sulfuric-acid triethanolamine, etc. are mentioned It is not limited to these. The suitable amount 
of the above anionic matter used is the range of 0.05 - 10 mass % to the ink whole quantity, and 
is 0.05 to 5 mass % still more suitably. 

[0145] (Self-distributed pigment) As a pigment which can be used for anionic ink, the pigment of 
self-distributed process input output equipment which water or an aquosity medium can be made 
to distribute can also be used again, without using a dispersant. As for the pigment of self- 
distributed process input output equipment, at least one sort of anionic hydrophilic radicals are 
combined with the pigment front face through direct or other atomic groups. The naphthylene 
radical on which at least one sort chosen from the next hydrophilic radicals as an anionic 
hydrophilic radical, for example and the atomic group of further others may have the phenylene 
group which may have the alkylene group of the carbon atomic numbers 1-12 and a substituent, 
or a substituent is mentioned. 

- COOM, -S03M, -S02NH2, -P03HM, -P03M2 (M in the above-mentioned formula expresses a 
hydrogen atom, alkali metal, ammonium, or organic ammonium.) 

[0146] Thus, since the pigment which electrified anionic by installation of the hydrophilic radical 
on the front face of a pigment has water-dispersion [ which was excellent with repulsion of ion ], 
it maintains the distributed condition stabilized even if it did not add a dispersant etc., also when 
it was made to contain in water color ink. It is desirable when especially a pigment is carbon 
black. 

[0147] (Addition component in ink) In order to consider as the ink which has a desired physical- 
properties value other than the above-mentioned component if needed again, a surfactant, a 
defoaming agent, or antiseptics can be added in ink, and commercial water soluble dye etc. can 
also be added further. 

[0148] As a surfactant, nonionic surfactants, such as anionic surfactants, such as fatty-acid 
salts, higher-alcohol sulfate salts, liquid fatty-oil sulfate salts, and alkyl allyl compound 
sulfonates, polyoxyethylene alkyl ether, polyoxyethylene alkyl ester, polyoxyethylene sorbitan 
alkyl ester, acetylene alcohol, and an acetylene glycol, are mentioned, and these one sort or two 
sorts or more can be used, for example, choosing them suitably. Although the amount used 
changes with additions of a dispersant, its 0.01 - 5 mass % is desirable to the ink whole quantity. 
Under the present circumstances, it is desirable to determine the addition of a surfactant that 
the surface tension of ink will become more than 30 mN/m (dyn/cm). In the ink jet recording 
method used by this invention, it is because generating of the printing kink (gap of the impact 
area of an ink droplet) at the tip of a nozzle depended for getting wet can be suppressed 
effectively. 

[0149] After adding and stirring a pigment first as the production approach of pigment ink which 
was explained above in the water solution which contains the resin for pigment-content powder, 
and water at least, for example, distributed processing is performed using the below-mentioned 
distributed means, centrifugal separation processing is performed if needed, and desired 
dispersion liquid are obtained. Next, what is necessary is to add further a component which was 
hung up over these dispersion liquid above, to stir it, and just to consider as ink. 
[0150] Moreover, in using the resin of an alkali meltable mold, in order to dissolve resin, it 
requires adding a base. Under the present circumstances, the amine for dissolving resin or the 
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amount of a base needs to add 1 or more times of the amine called for by count from the acid 
number of resin, or the amount of bases. The amount of an amine or a base is calculated by 
count by the following formulas. 

~ ~ 5600 

[0151] Furthermore, if pre mixing is performed more than for 30 minutes before carrying out 
distributed processing of the water solution containing a pigment, the distributed effectiveness 
of a pigment will become good. This pre mixing actuation improves the wettability on the front 
face of a pigment, and promotes adsorption of the dispersant on the front face of a pigment. 
[0152] As bases added by the dispersion liquid at the time of using alkali meltable mold resin, it 
is desirable to, use inorganic bases, such as organic amines, such as monoethanolamine, 
diethanolamine, triethanolamine, amine methyl propanol, and ammonia, or a potassium hydroxide, 
and a sodium hydroxide, for example. 

[0153] On the other hand, although what kind of thing may be used if the disperser used for 
preparation of pigment ink is a disperser generally used, a ball mill, a sand mill, etc. are 
mentioned, for example. Also in it, the sand mill of a high-speed mold is desirable, for example, a 
super mill, a Sand grinder, a bead mill, an agitator mill, a grain mill, a die Norian mill, a pearl mill, 
the COBOL mill (all are trade names), etc. are mentioned. 

[0154] [Cationic ink], next the water cationic ink which constitutes the ink set of this invention 
combining the anionic liquid constituent explained previously are explained. Combination with at 
least one sort of ink in which an ink set here contains the liquid constituent and cationic matter 
(cationic color material) of this invention is said. Moreover, the combination of at least one sort 
of ink except the liquid constituent of this invention is called an ink subset from this ink set 
When using a pigment as a color material as a color material, using the water soluble dye 
containing a cationic radical, as for the cationic ink used by this invention, it is desirable to make 
a cationic compound use together (for this concomitant use to also be called cationic color 
material in this invention). Water, a water-soluble organic solvent and other components, for 
example, a viscosity controlling agent, pH regulator, antiseptics, a surfactant, an antioxidant, etc. 
are further contained and constituted by the above ink used by this invention at this if needed. 
Hereafter, each constituent of these ink is explained. 

[0155] (Water soluble dye) As water soluble dye which has the cationic radical used by this 
invention, especially if it is the water-soluble color indicated by the Color Index, it will not be 
limited, for example. Moreover, if what does not have a publication in a Color Index has a cationic 
radical, there will be especially no limitation. In addition, a thing with the pH dependency of 
solubility is also contained in water soluble dye here. 

[0156] (Pigment) You may be ink which uses a pigment and a cationic compound and contains 
water, a water-soluble organic solvent and other components, for example, a viscosity controlling 
agent, pH regulator, antiseptics, a surfactant, or an antioxidant if needed instead of the water 
soluble dye which has the above-mentioned cationic radical as another gestalt of the ink used by 
this invention. Here, a cationic compound may be the dispersant of a pigment, and when the 
dispersant of a pigment is not cationicity, what added the cationic compound different from a 
dispersant may be used. Of course, even when a dispersant is a cationic compound, the cationic 
compound of further others may be added. As a pigment which can be used by this invention, 
there is especially no limitation and it can use suitably the pigment stated by the term of anionic 
ink. 

[0157] (Pigment agent) Anythings [ its ] are usable if the dispersant of the pigment in the ink 
used by this invention is water soluble resin which has the function to make water or an aquosity 
medium distribute a pigment to stability by existence of a cationic radical. Some polymers [ at 
least ] which are obtained by the polymerization of a vinyl monomer and are obtained as an 
example should just have cationicity. As a cationic monomer for constituting a cationic part, the 
salts and these compounds formed into 4 class of the tertiary amine monomer like the following 
are mentioned. 



hLL f j://www4.ipdl.ncipi.gojp/ngi-bin/tran - web_cgi^ejje 



2005/04/1 1 



JP,2002-332434,A [OPERATION] 18/23 V 



[0158] Specifically N and N-dimethylaminoethyl methacrylate [CH2=C(CH3)-COO-C2H4N (CH3) 
21 N and N-dimethylamino ethyl acrylate [CH2=CH-COO-C2H4N (CH3)2], N and N- 
dimethylaminopropyl methacrylate [CH2=C(CH3)-COO-C3H6N (CH3)2], N and N- 
dimethylaminopropylacrylate [CH2=CH-COO-C3H6N (CH3)2], N,N-dimethylacrylamide 
[CH2=CH-CON (CH3)2], N and N-dimethyl methacrylamide [CH2=C(CH3)-CON (CH3)2], N and 
N-dimethylaminoethyl acrylamide [CH2=CH-CONHC2H4N (CH3)2], N and N-dimethylaminoethyl 
methacrylamide [CH2=C(CH3)-CONHC2H4N (CH3)2], N,N-dimethylaminopropyl acrylamide 
[CH2=CH-CONH-C3H6N (CH3)2] f N, and N-dimethylaminopropyl methacrylamide [CH2=C(CH3)- 
CONH-C3H6N (CH3)2] 
** is mentioned. 

[0159] As a compound for forming a salt in the case of a tertiary amine monomer, a hydrochloric 
acid, a sulfuric acid, an acetic acid, etc. are mentioned, and a methyl chloride, a dimethyl sulfate, 
benzyl chloride, epichlorohydrin, etc. are mentioned as a compound used for the 4th class- 
ization, for example. Also in these, when a methyl chloride, a dimethyl sulfate, etc. prepare the 
dispersant used by this invention, it is desirable. Underwater, the salt or the 4th class ammonium 
compound of the above tertiary amine monomers is served as a cation, and acidity is a stable 
dissolution field on the neutralized conditions. The content in the inside of the copolymer of 
these monomers has the desirable range of 20 - 60 mass %. 

[0160] In addition to this as a monomer, acrylamides, vinyl ether, vinyl pyrrolidone, vinylpyridines, 
and vinyl oxazoline are mentioned as a water-soluble monomer which can be dissolved in 
hydrophobic monomers, such as acrylic ester which has hydroxy groups, such as acrylic ester 
which is used for the configuration of the above-mentioned giant-molecule dispersant, and which 
has 2-hydroxyethyl methacrylate and a long-chain ethylene oxide chain in a side chain, for 
example, and a styrene system monomer, and with a pH of about seven water. As a hydrophobic 
monomer, hydrophobic monomers, such as styrene, a styrene derivative, vinyl naphthalene, a 
vinyl naphthalene derivative, alkyl ester of an acrylic acid (meta), and acrylonitrile, are used. In 
order that a water-soluble monomer may make a copolymer exist in stability in a water solution 
in the macromolecule dispersant obtained by copolymerization, it uses in the range of 15 - 35 
mass %, and in order to heighten the dispersion effect over the pigment of a copolymer, as for a 
hydrophobic monomer, it is desirable to use in the range of 20 - 40 mass %. 
[0161] (Self-distributed pigment) In the case of the pigment charged in cationicity, that with 
which the hydrophilic radical combined through direct or other atomic groups combined at least 
one chosen from the next 4th class ammonium is mentioned. However, this invention is not 
limited to these. 
[0162] 
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[0163] R expresses the naphthyl group which is not permuted [ the phenyl group which is not 
permuted / the shape of a straight chain of the carbon atomic numbers 1-12, a branched-chain 
alkyl group, a permutation, or /, a permutation, or ] among the above-mentioned formula. In 
addition, for example, N03- and CH3COO- exist in the above— mentioned cationic radical as 
counter ion. 

[0164] If it explains taking the case of the approach of combining N-ethyl pyridyl radical of the 
structure shown below, for example as an approach of manufacturing the self-distributed 
pigment which a hydrophilic radical which was described above was combined and has been 
charged in cationicity, the method of processing a pigment with a 3-amino-N-ethyl pyridinium 
star s picture will be mentioned. 

[0165] Thus, since the pigment which electrified cationicity by installation of the hydrophilic 
radical on the front face of a pigment has water-dispersion [ which was excellent with repulsion 
of ion 1 it maintains the distributed condition stabilized even if it did not add a dispersant etc., 
also when it was made to contain in water color ink. The case where especially the above- 
mentioned pigment is carbon black is desirable. 

[0166] The cationic ink further used by this invention is adding said surfactant from the field 
which makes good the permeability of the ink to recorded media, and matching of as opposed to 
[ get wet, simultaneously ] the head for ink jets. (Surface tension of ink) It is desirable to adjust 
the surface tension in 25 degrees C to 30 - 68 mN/m (dyn/cm) as physical properties of ink 
itself, and to adjust viscosity to below 5 mPa-s (cP) more preferably below 10 mPa-s (cP) below 
1 5 mPa-s (cP). 

[0167] (Other components contained in ink) In addition, the ink used by this invention may add 
additives other than the above-mentioned component, such as a water-soluble organic solvent, 
a surface active agent, pH modifier, a rusr-proofer, an antifungal agent, an antioxidant, an 
evaporation accelerator, a chelating agent, and a water-soluble polymer, if needed. 
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[0168] As for the solvent object which dissolves or distributes the above-mentioned monomer 
which can be used by this invention, it is desirable that it is the mixture of water and a water- 
soluble organic solvent. As a water-soluble concrete organic solvent, for example Methyl alcohol, 
ethyl alcohol, N-propyl alcohol, isopropyl alcohol, n-butyl alcohol, Alkyl alcohols of the carbon 
numbers 1-4, such as sec-butyl alcohol and tert-butyl alcohol : Dimethylformamide, amides [, 
such as dimethylacetamide, ]: — ketones [, such as an acetone, ]: — a tetrahydrofuran — Ether, 
such as dioxane : Polyalkylene glycols:ethylene glycol, such as a polyethylene glycol and a 
polypropylene GUKORI call, Propylene glycol, a butylene glycol, triethylene glycol, 1, 2, and 6- 
KISAN triol and thiodiglycol — passing — a xylene glycol — The alkylene glycol in which 
alkylene groups, such as a diethylene glycol, contain 2-6 carbon atoms : A glycerol, The low- 
grade alkyl ether of polyhydric alcohol, such as the ethylene glycol monomethyl (or ethyl) ether 
and the diethylene-glycol monomethyl (or ethyl) ether : A N-methyl-2-pyrrolidone, Imide 
compounds, such as cyclic amide compounds, such as 1,3-dimethyl-2Hmidazolidinone, a 
sulfolane, dimethyl sulfoxide, 2-pyrrolidone, and epsilon caprolactam, and a succinimide, etc. are 
mentioned. 

[0169] Generally, 1 - 40% of the content of the water-soluble above-mentioned organic solvent 
is desirable to the total mass of ink, and is 3 - 30% of range more preferably. Moreover, when it 
is made into the range of 30 - 95 mass %, the content of the water in ink is good, and since it 
can suppress that the viscosity of ink becomes high and can fully satisfy a fixing property, it is 
desirable. [ of the solubility of color material ] 

[0170] Although the ink used by this invention can be used also as ink of common aquosity 
writing materials, especially when applying to the ink jet record approach of a type of making ink 
breathing out according to the foaming phenomenon of the ink by heat energy, it is suitable, and 
it becomes very stable [ the regurgitation ], and there is the description that generating of a 
satellite dot etc. does not arise. However, a thermal physical-properties value (for example, the 
specific heat, a coefficient of thermal expansion, thermal conductivity) may be adjusted in this 
case. 

[0171] Although the concentration of the color-material component contained in the anionic and 
cationic ink of which the Concentration of water color ink> above was done is suitably chosen 
according to the class of color material, such as an aquosity color, a pigment, and a self- 
distributed pigment, 0.1 - 12% of its range is especially desirable 0.1 to 20% to the total mass of 
ink. Moreover, especially the color enhancement of the image with which the concentration of a 
color-material component is formed under the record conditions of the usual 2 liquid system 
when color material takes especially or less for 1.0 1.2 or less to this particle 1 on mass criteria, 
concerning the relation between the concentration of the particle in a liquid constituent and the 
concentration of the color material in ink in the range of 0.3 - 7 mass % becomes the outstanding 
thing. 

[0172] The <approach of forming the coloring section in recorded media>, next the approach of 
forming the coloring section in the recorded media of this invention are explained. The approach 
of forming the coloring section in the recorded media of this invention (i) The solvent which 
dissolves the monomer and this monomer which carry out a polymerization by grant of color 
material and energy is included. It has the process which gives the liquid constituent which 
contains the particle to which the front face is charged in a polarity contrary to the process and 
(ii) this ink which give anionic or cationic ink to recorded media in the state of distribution to 
recorded media. It is characterized by giving ink and a liquid constituent to the front face of the 
above-mentioned recorded media so that it may touch in the state of a liquid mutually. How to 
give the liquid constituent and ink which are hereafter constituted as mentioned above on 
recorded media is explained. 

[0173] The approach of forming the coloring section in the recorded media of this invention 
includes the process (i) containing the process (ii) which gives a liquid constituent which was 
explained above on recorded media, and the solvent which dissolves the monomer and this 
monomer which carry out a polymerization by grant of color material and energy which gives 
anionic or cationic ink to recorded media. Although a liquid constituent is given to the coloring 
section formation field of the recorded media formed in the ink which contains color material in 



http://www4.ipdl.Mcipi.gd.jp/ogi-bin/tran.web 9fiL e ij e 



2005/04/1 1 



JP.2002-332434.A [OPERATION] 



21/23 v 




that case or a coloring section formation field, and its near, ink and a liquid constituent are given 
so that they may touch in the state of a liquid mutually. A coloring section formation field here is 
a field where the dot of ink adheres, and the thing of the field which about 1-5 dots of outsides 
of the field where the dot of ink adheres left is pointed out near the coloring section formation 



[0174] As long as it is the approach the above mentioned liquid constituent and the ink of this 
invention come to touch the recorded media of this invention in the state of a liquid mutually on 
recorded media by the approach of forming the coloring section, these may be made to give by 
which approach. Therefore, it is not a problem any shall be previously given on recorded media 
between a liquid constituent and ink. For example, after performing a process (i) after performing 
a process (ii), and performing a process (i) t ****** is also good in a process (ii). Moreover, after 
performing a process (i), it is also desirable to perform a process (ii) and to perform a process (i) 
again after that. Moreover, when a liquid constituent is made to give previously recorded media, 
it is not restricted especially about time amount after giving a liquid constituent to recorded 
media until it makes ink give on recorded media, but in order to make it touch in the state of a 
liquid mutually, it is desirable to make ink give within coincidence or several seconds on recorded 
media mostly. 

[0175] Next, also about the timing which gives the energy which stiffens the monomer in ink, if it 
is after giving the both sides of ink and a liquid constituent, it can choose freely [ always ]. 
However, after forming the pixel of the last liquid constituent, it is necessary to surely give 
energy and to harden a monomer. Moreover, when giving energy about removal of the solvent in 
a liquid constituent and ink, i.e., desiccation, it is desirable that almost all solvents are removed. 
As a desiccation means, it is desirable to put a base material (recorded media) into an air- 
heating furnace with a temperature of about 50-200 degrees C. However, the polymerization of a 
monomer etc. may be performed in the condition of not removing a solvent from the purpose of 
compaction of the processing time completely, and you may dry later. Anyway, since the good 
thing of image physical properties is not obtained, it is not desirable that the solvent remains in 
the last image formation object. Moreover, as for the energy grant as a means to harden a 
monomer, UV irradiation, electron beam irradiation, heat radiation, etc. are mentioned as 
mentioned above. For example, it is desirable to irradiate about two 200 - 1000 mJ/cm 
ultraviolet rays in addition, using a high pressure mercury vapor lamp as a UV irradiation means. 
The range of the emission spectrum of the ultraviolet-rays field of the mercury lamp of the 
above-mentioned high pressure mercury vapor lamp is 184nm - 450nm, and it is suitable for 
stiffening an ultraviolet-rays hardenability monomer efficiently. Moreover, when using electron- 
beam-irradiation equipment, it is desirable to irradiate in the range of 1 - SOMrad. 
[0176] (Recorded media) Especially the recorded media used for the approach of forming the 
coloring section in the recorded media of above-mentioned this invention are not limited, and 
various objects, such as the so-called regular papers, such as a copy paper currently used from 
the thing of the absorbency scarce quality of the materials, such as art paper for printing, 
plastics, a metal, and a tile, and the former and bond paper, are used suitably. Of course, the 
coat paper and the bright film for OHP which were specially produced to ink jet record are also 
used suitably. Furthermore, common paper of fine quality and glossy paper can also be used 
suitably. 

[0177] (The grant approach of a liquid constituent) Although how to make it give all over 
recorded media with a spray, a roller, etc. is also considered, for example as an approach of 
making the liquid constituent of this invention give on recorded media Furthermore, it is desirable 
alternative only near the coloring section formation field which gives ink preferably or a coloring 
section formation field, and its coloring section formation field, and that the ink jet method which 
can make a liquid constituent give homogeneity performs. Moreover, although various ink jet 
recording methods can be used in this case, especially a desirable thing is a method which 
carries out the regurgitation of the drop using the air bubbles generated with heat energy. 
[0178] A <inkjet recording apparatus>, next the ink jet recording apparatus of this invention are 
explained. The ink hold section in which the ink jet recording device of this invention contains 
the solvent which dissolves the monomer and this monomer which carry out a polymerization by 
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grant of color material and energy and which held anionic or cationic water color ink, It is 
characterized by having the 1st record unit equipped with the ink jet head which makes this ink 
breathe out, the liquid constituent hold section which held the liquid constituent of said this 
invention, and the 2nd record unit equipped with the ink jet head which makes this liquid 
constituent breathe out 

[0179] Especially the ink jet recording device that can be used for the ink jet record approach of 
this invention It is the ink jet recording device which gives a liquid constituent and the ink of at 
least one or more colors from the recording head equipped with two or more ink deliveries also 
to recorded media without ink absorptivity, and forms a record image, a) The means which 
carries out defecation processing of said recorded-media front face, the recording head 
equipped with two or more ink deliveries which an ink droplet is made to fly according to b image 
recording signal, and give an ink droplet to the predetermined location on said front face of 
recorded media, and a means to stiffen the ink droplet of the c aforementioned image formation 
are provided. 

[0180] In the ink jet recording device concerning this invention, the means of a may be omitted 
depending on recorded media. Moreover, as technique, UV/03 washing is mentioned, for 
example. As a hardening means of the ink droplet of c), a UV irradiation lamp, EB (electron ray) 
exposure, heat, etc. are mentioned. In a UV irradiation lamp, since heat may occur and recorded 
media may deform, it is desirable that a cooler style, for example, a cold mirror, a cold filter, 
work-piece cooling, etc. possess. 

[0181] Drawing 1 is the typical schematic diagram showing the whole ink jet recording device. 
110 in drawing 1 is a recording head, and is the ink jet recording head by which 300 nozzle x5 
train of 600dpi was arranged together with one. As a liquid constituent and ink, five heads for 
four classification by color of Y (yellow), M (Magenta), C (cyanogen), and Bk (black) are prepared, 
and the above-mentioned recording head is set so that a full color image can be recorded by one 
scan. 101 is recorded media. The recorded media 101 of two or more sheets are set to the 
stocker 111, and it is sent to a band conveyor 1 13 by the conveyance machine 112, and is sent 
out to the tray 115 for printing. 114 is an auxiliary roller for sending recorded media. 
[0182] Adsorption immobilization of the recorded media 101 sent to the tray 115 for printing is 
firmly carried out by suction with a pump 1 16 on a tray. The recorded media 101 on the tray 1 15 
for printing are sent into the field to which the 1st processing process is performed. 104 is 
UV/03 lamp. With recorded media, when surface wettability is low, surface treatment of 
recorded media is performed and the wettability of ink and adhesion are raised. This processing 
process may be passed (abbreviation). 

[0183] Shortly after recorded media are taken out from the field of the 1st process by the 
delivery motor of 111, ink jet record by the recording head 110 is performed. Although various 
ink jet recording methods, such as a piezo method and an electrostatic method, can be used for 
ink jet record which is this 2nd process, the bubble jet (trademark) method which is stabilized 
and can perform high-speed record is suitable. 

[0184] Moreover, if it seems that problems, such as a blot, occur in one-pass printing also as the 
record approach, a two pass and 4 pass printing will be adopted. The recorded media with which 
the image was recorded are immediately conveyed to the field to which solidification of the 3rd 
process is performed. Here, 105 is a UV irradiation lamp. 

[0185] Since heat occurs and deformation of recorded media may be caused by the exposure of 
UV lamp, heating prevention devices, such as a cold mirror, a cold filter, and work-piece air 
cooling (un-[ in a Fig. ] illustrating above), are required. 

[0186] The recorded media (it has a record image) which passed through the above three 
processing processes are conveyed by the stocker 119 through a band conveyor 120 and the 
delivery roller 121, and are contained by the predetermined location with a handler 118. 
[0187] In the illustrated example, although recorded media 101 are the thing of a tabular 
configuration, the tray which conveys this is suitably adjusted so that it can respond to the 
configuration of recorded media. For example, correspondence also in record to the disc-like 
recorded media 101 is attained by using spacer 211 grade as shown in drawing 3 . Moreover, as 
for this equipment, it is desirable to have a means to adjust the distance of a recording head and 
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the image formation side of recorded media according to the thickness of recorded media. 
[0188] Moreover, in order to promote the heat hardening (bridge formation of a polymer) in the 
1st process and 3rd process, by forming heating means, such as a heater, in a tray auxiliary, for 
example, heating recorded media before each processing, heating effectiveness is raised even to 
processing of comparatively large-sized recorded media with big heat capacity, and effective 
processing is attained. 

[0189] In addition, when it heat-treats to recorded media, and deviation arises in a dimension, a 
gap of the cross direction of record and a feed direction arises and problems, such as generating 
of the white stripe in a record image and gap of printing size, arise by thermal expansion, as 
shown in drawing 4 It compares with the value beforehand set up with the comparator after 
detecting the skin temperature of the image formation side of recorded media 401 with the 
thermo sensor 402, amplifying with the amplifier (Amp) and digitizing this with an A/D converter 
(A/D). It is desirable to use the system adjusted so that recorded media can be set to a 
recording head 410 and a motor 403 by the optimal delay signal over the signal of a clock to a 
signal at delivery and a right location. 

[0190] Moreover, in order to make recorded media convey with a sufficient precision, marking of 
the mark can be carried out to the non-printing area of recorded media with etching or a press, 
the location can be read with a suitable read means, the location of recorded media can always 
be checked, a conveyance means can be controlled by the location, and more accurate 
conveyance can also be performed. Moreover, when curvature etc. is in recorded media, it is also 
effective in a roller etc. to add the function which corrects curvature because of [, such as 
curvature, ] amendment. Moreover, what is necessary is just to remove this with the means of a 
shirring press etc. after printing, if the aforementioned mark spoils product value. 
[0191] Drawing 2 is the typical schematic diagram showing other whole recording device. 130 in 
drawing is the recording head of the type which gave the liquid constituent for every color of ink, 
for example, is the ink jet recording head of 300x600dpi2 trains. 130Y, 130M, 130C, and 130B are 
the recording heads which made one set one color each and liquid constituent of Y (yellow), M 
(Magenta), C (cyanogen), and B (black). For example, after printing yellow and a liquid constituent 
by 130Y, UV lamp of 105 performs UV irradiation and only UV which the front face of ink 
hardens at least is irradiated. 

[0192] By the delivery motor of 1 1 1, the recorded media 101 on the conveyance tray 115 are 
conveyed to the place of the following ink jet recording head of 130M in order to print the 
following color. An ink front face is stiffened with the UV lamp 105 after printing. Then, a full 
color image is repeatedly formed with 130C and 130B. Other detailed explanation is the same as 
explanation of drawing 1 . 

[0193] Although drawing 1 and drawing 2 are performing UV irradiation after one color or 4 color 
printing, they may install a spot UV lamp beside an ink cartridge, and it may carry out UV 
irradiation for every one pass (un-illustrating). 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Next, an example and the example of a comparison are given and this invention is 
explained still more concretely. In addition, as long as there is no notice especially, there are 
mass criteria among a sentence with the "section" and "%." 

[0195] First, production of the liquid constituent of this invention is explained. After carrying out 
the mixed dissolution of each component shown below, pressure filtration was carried out with 
the membrane filter (a trade name, a FURORO pore filter, Sumitomo Electric Industries make) 
whose pore size is 1 micrometer, and liquid constituent A-C of this invention was obtained. 
[0196] (Synthetic example of hydrated alumina) Aluminum DODEKISHIDO was manufactured by 
the approach of a publication to U.S. Pat. No. 4,242,271. Next, by the approach indicated by U.S. 
Pat. No. 4,202,870, said aluminum DODEKISHIDO was hydrolyzed and the alumina slurry was 
manufactured. Water was added until the solid content of hydrated alumina became 8.2% about 
this alumina slurry. pH of an alumina slurry was 9.7. Added 3.9% of nitric-acid solution, adjusted 
pH to 5.3, it was made to ripe at 120 degrees with an autoclave for 7 hours, and the colloidal sol 
was obtained. The nitric acid adjusted this colloidal sol to pH=4.0, it condensed to 20% of solid 
content concentration, and the hydrated alumina slurry was produced. A front face is underwater 
charged in plus and the hydrated alumina in this slurry shows cationicity. Moreover, when made 
ion exchange water dilute and distribute this hydrated alumina slurry, it was dropped on the 
collodion membrane, and the test sample was produced and having been observed with the 
transmission electron microscope, it was the particle of a monotonous configuration. 
[0197] <A presentation of the liquid constituent A>, and a glycerol The 10.0 sections and a 
diethylene glycol The 7.5 sections and a hydrated alumina slurry The 50.0 sections and water 
After mixing the 32.5 section above-mentioned component for 30 minutes by 3000rpm in an 
emulsification disperser (TK ROBOMIKKUSU, product made from special opportunity-ized 
Industry), centrifugal separation processing (for 4000rpm and 15 minutes) was performed, the big 
and rough particle was removed, and it considered as the liquid constituent A. 
[0198] 

• 1. 5-1>*>i?*— )V 10. 0g& 

• #)Vz?)vn-T s /)v mmftm&2 o%) 

5 0. oas 

32. 585 

After mixing the above-mentioned component for 30 minutes by 3000rpm in an emulsification 
disperser (TK ROBOMIKKUSU, product made from special opportunity-ized Industry), centrifugal 
separation processing (for 4000rpm and 15 minutes) was performed, the big and rough particle 
was removed, and it considered as the liquid constituent B. A front face is underwater charged in 
plus and the zirconia particle in this zirconia sol shows cationicity. 

[0199] <A presentation of the liquid constituent C>, and a guru serine The 10.0 sections and a 
diethylene glycol The 7.5 sections and a hydrated alumina slurry The 50.0 sections and a 
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photopolymerization initiator (tRGACURE 2959, Ciba-Geigy make) The 3.0 sections and water 
After mixing the 29.5 section above-mentioned component for 30 minutes by 3000rpm in an 
emulsification disperser (TK ROBOMIKKUSU, product made from special opportunity-ized 
Industry), centrifugal separation processing (for 4000rpm and 15 minutes) was performed, the big 
and rough particle was removed, and it considered as the liquid constituent C. 
[0200] Above-mentioned liquid constituent A-C was measured by the following approach, and 
each property and the evaluation result were shown in Table 1. 

1) After diluting a liquid constituent with ion exchange water so that it may become 0.1% about 
the solid content concentration of the mean-particle-diameter particle of a particle, the 
ultrasonic washing machine was made to distribute for 5 minutes, and dispersion reinforcement 
was measured using the electrophoresis light scattering photometer (Otsuka Electronic company 
make, ELS-8000: 25 degrees C of solution temperature, quartz cell use). It asked for mean 
particle diameter with the KYUMURANTO analysis method from dispersion reinforcement using 
attached software. 

[0201] 2) It measured to pH liquid constituent using the pH meter meter (the Horiba, Ltd. make, 
caster knee pH meter D-14) at 25 degrees C of solution temperature. 
3) After diluting a liquid constituent with ion exchange water so that the solid content 
concentration of a F-potential particle may become 0.1%, it measured with the F-potential 
measurement machine (the product made from BURUKKUHEBUN, BI-ZETA plus: 20 degrees C 
of solution temperature, acrylic eel use). 

[0202] 4) After putting a tank shelf-life liquid constituent in an ink tank, standing preservation 

was carried out for one month at the 60-degree C thermostat, and the liquid nature of the liquid 

constituent in a tank and the dischargeability from a recording head were evaluated. 

O : sedimentation is not mostly seen within a tank but regurgitation stability is also good. 

x: Sediment remarkably within a tank and dischargeability is also unstable. 

[0203] 
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[0204] Next, production of the ink subsets 1 and 2 used in the example and the example of a 
comparison of this invention is explained. 

Each component shown in the <production of ink subset 1> following was mixed, and it stirred 
enough, and after the dissolution, pressure filtration was carried out with the FURORO pore filter 
(a trade name, Sumitomo Electric Industries make) whose pore size is 0.45 micrometers, black, 
yellow, a Magenta and each color ink of cyanogen, and Bk1, Y1, M1 and C1 were obtained, and 
combination which consists of these color ink was made into the ink subset 1. 
[0205] [Black ink Bk1] 

**C. I. direct black 195 The 2.5 sections and 2-pyrrolidone The 10.0 sections and glycerol The 
5.0 sections and isopropyl alcohol The 4.0 sections and sodium hydroxide The 0.4 sections and 
acrylic monomer (*1) The 10.0 sections and water The 68.1 sections [0206] [Yellow ink Y1] 

- Projet Fast Yellow 2 (product made from Zeneca) The 2.0 sections and C.I. direct yellow 86 
The 1.0 sections and thiodiglycol The 8.0 sections and ethylene glycol The 8.0 sections and 
ASECHIRE Norian EH The 0.2 sections (the Kawaken chemicals company make) 

- Isopropyl alcohol The 4.0 sections and acrylic monomer (*1) The 10.0 sections and water The 
66.8 sections [0207] [Magenta ink M1] 

- Projet Fast Magenta 2 (product made from Zeneca) The 3.0 sections and glycerol The 7.0 
sections and urea The 7.0 sections and ASECHIRE Norian EH The 0.2 sections (the Kawaken 
chemicals company make) 
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- Isopropyl alcohol The 4.0 sections and acrylic monomer (*1) The 10.0 sections and water The 
68.8 sections [0208] [Cyanogen ink C1] 

**C. L direct blue 199 The 3.0 sections and ethylene glycol The 7.0 sections and diethylene 
glycol The 10.0 sections and ASECHIRE Norian EH The 0.3 sections (the Kawaken chemicals 
company make) 

- Acrylic monomer (*1) The 10.0 sections and water 69.7 section (notes) *1: Ethoxylation 
trimethylolpropane triacryiate (trade name A-TMPT-3EO, product made from New Nakamura 
Chemistry) 

[0209] By each component shown in the <production of ink subset 2> following, pigment 

dispersion liquid were prepared and black ink Bk2 was produced using this. Furthermore, yellow, a 

Magenta and each pigment ink of cyanogen, and Y2, M2 and C2 were obtained using the same 

pigment dispersion liquid, and combination which consists of these pigment ink was made into 

the ink subset 2. 

[0210] [Black ink Bk2] 

(Production of pigment dispersion liquid) 

- The styrene-acrylic-acid-ethyl-acrylate copolymer (acid-number 140, weight average 
molecular weight 5,000) 1.5 section and monoethanolamine The 1.0 sections and diethylene 
glycol The 5.0 sections and water The 81.5 sections [0211] The above-mentioned component is 
mixed, it warms at 70 degrees C with a water bath, and a pitch is dissolved completely. After 
adding the carbon black (MCF88, Mitsubishi Chemical make) 10 section and the isopropyl alcohol 
1 section which were newly made by this solution as an experiment and performing pre mixing for 
30 minutes, distributed processing was performed on condition that the following. 

- Disperser : Sand grinder (product made from the Igarashi machine) 

- Grinding media : a zirconium bead, and filling factor:50% of the diameter of 1mm and grinding 
media (volume ratio) 

- Grinding time amount : centrifugal separation processing (for 12,000rpm and 20 minutes) was 
performed further for 3 hours, the big and rough particle was removed, and it considered as 
dispersion liquid. 

[0212] (Production of black ink Bk2) The above-mentioned pigment dispersion liquid were used, 
the component which has the following presentation ratio was mixed, the ink containing a 
pigment was produced, and this was made into black ink Bk2. 

- The above-mentioned pigment dispersion liquid The 30.0 sections and glycerol The 10.0 
sections and ethylene glycol The 5.0 sections and N-methyl pyrrolidone The 5.0 sections and 
ethyl alcohol The 2.0 sections and acrylic monomer The 10.0 sections (trade name NK ester A- 
200,. product made from New Nakamura Chemistry) 

- Water The 38.0 sections [0213] Pigment content yellow ink Y2 was prepared like preparation of 
black ink Bk2 except having replaced with the pigment yellow 74 the carbon black (MCF88, 
Mitsubishi Chemical make) 10 section used on the occasion of preparation of [yellow ink Y2] 
black ink Bk2. 

[0214] Pigment content Magenta ink M2 was prepared like preparation of black ink Bk2 except 
having replaced with the pigment red 7 the carbon black (MCF88, Mitsubishi Chemical make) 10 
mass section used on the occasion of preparation of [Magenta ink M2] black ink Bk2. 
[0215] Pigment content cyanogen ink C2 was prepared like preparation of black ink Bk2 except 
having replaced with the pigment blue 15 the carbon black (MCF88, Mitsubishi Chemical make) 
10 mass section used on the occasion of preparation of [cyanogen ink C2] black ink Bk2. 
[0216] (An example 1 - example 6) It printed in the combination of the following table 2 using 
liquid constituent A-C of this invention obtained as mentioned above, and each color ink of the 
ink subsets 1 and 2. In addition, examples 1-4 performed electron beam irradiation immediately 
after desiccation for 5 minutes at 60 degrees C after printing, exposure conditions — current — 
it carried out by 6mA, and a part for /and line speed:10m dosage:3Mrad. On the other hand, 
examples 5 and 6 performed UV irradiation immediately after desiccation for 5 minutes at 60 
degrees C after printing. The exposure was performed by 10 J/cm2. This was made into the 
examples 1-6 of this invention. 
[0217] 
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[0218] In the formation approach of the coloring section of the examples 1-6 used combining 
liquid constituent A-C and the ink subsets 1 and 2 as mentioned above, it recorded on the PET 
film of 100-micrometer thickness. Moreover, as an ink JIETO recording device used on that 
occasion, the color picture was formed using the recording device shown in drawing 1 . Under 
the present circumstances, point-struck the liquid constituent, carried out it, it was made to 
adhere on a film first, and ink was made to adhere after that. Immediately after printing, energy 
was given on the above-mentioned conditions, and you stiffened the record image, and made it 
established. It checked having hardened any example enough. 

[0219] Specifically, evaluation-criteria (1) - (5) performed 3 pass fine printing which prints a 
printing area by three scans. At this time, the liquid constituent printed in the pixel location 
where the ink of either yellow, a Magenta, cyanogen and black is printed for every pass. That is, 
the OR of the yellow for every pass, a Magenta, cyanogen, and the printing data of black was 
used as printing data of a liquid constituent In addition, there is especially no limit in the class of 
fine mask at the time of this fine printing, and since the well-known technique is available, 
detailed explanation here is omitted. 

[0220] The recording head used here has the recording density of 600dpi, and made it 9.6kHz of 
drive frequencies as drive conditions. The discharge quantity per dot when using the head of 
600dpi used [ constituent / yellow, a Magenta, cyanogen ink, and / liquid ] the head of 30ng(s) 
per dot about 15ng(s) and black ink, respectively. In addition, these record conditions are the 
same through an example and the example of reference. 

[0221] (Examples 1 and 2 of reference) It printed in the combination of the following table 3 only 
using each color ink of the ink subsets 1 and 2 obtained as mentioned above. In addition, the 
examples 1 and 2 of reference performed electron beam irradiation immediately after desiccation 
for 5 minutes at 60 degrees C after printing, exposure conditions — current — it carried out by 
6mA, and a part for /and line speed:10m dosage:3Mrad. 
[0222] 
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[0223] The recording head used in the record (examples 1-2 of reference) using the above- 
mentioned liquid constituent C and the ink subsets 1 and 2 has the recording density of 600dpi, 
and made it 9.6kHz of drive frequencies as drive conditions. The discharge quantity per dot when 
using the head of 600dpi used [ ink / yellow, a Magenta, and / cyanogen ] the head of about 30 
ng(s) per dot about about 15 ng(s) and black ink, respectively, and recorded on the case of 
examples 1-6, and these conditions. 

[0224] [The evaluation approach and valuation basis] The following evaluation approach and the 
valuation basis estimated each record image obtained in above-mentioned examples 1-6 and 
examples 1 and 2 of reference. The result was shown in Table 4. 
[0225] (The evaluation approach of a record image) 
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(1) The RGB color chart of a color-enhancing highly minute XYZ-CIELAB-RGB standard image 
(SHIPP) (editorial supervision: the highly minute standard image creation committee : Institute of 
[mage Electronics Engineers of Japan issue) was printed using the printer, and the colorimetry of 
those color charts was carried out. By the approach indicated by this technical explanatory, 
color-enhancing evaluation calculated three-dimension-breadth (in a sentence, it is hereafter 
called the color-gamut volume) of color distribution, and compared. At that time, the image 
processing at the time of forming a printing image was made into the same conditions, and the 
colorimetry was measured on light source:D50 and visual field:2 degree conditions by GRETAG 
SUPEKUTORORINO after after [ printing] 24-hour progress. The valuation basis was shown 
below. The ratio of each color-gamut volume of examples 5 and 6 to the examples 1 and 2 over 
the example 1 of reference, the examples 3 and 4 over the example 2 of reference, and the 
example 3 of reference was made into the valuation basis. 
[0226] AA: A color-gamut volume ratio is 1.4 or more times. 
A : a color-gamut volume ratio is less than 1.2 to 1.4 times. 
B : a color-gamut volume ratio is less than 1.0 to 1.2 times. 
C : a color-gamut volume ratio is less than 1.0 times. 

[0227] (2) After printing yellow, a Magenta, cyanogen, and the solid image of black each color 
using the printer which carried out the homogeneous above, viewing estimated the homogeneity 
of a color about white MOYA and color nonuniformity. The bad, especially homogeneous color 
was made applicable to evaluation. The valuation basis is as follows. 
A: Hardly generate white MOYA and color nonuniformity. 

B: Although white MOYA and color nonuniformity can be seen along with the fiber of paper a 
little, it is level without a parenchyma top problem. 

C: Along with the fiber of paper, white MOYA and color nonuniformity look remarkable. 
[0228] (3) After printing yellow, a Magenta, cyanogen, and the solid image of black each color 
using the printer which carried out the stripe nonuniformity above, viewing estimated stripe 
nonuniformity. The bad color of especially stripe nonuniformity was made applicable to 
evaluation. The valuation basis is as follows. 
A: Hardly generate stripe nonuniformity. 

B: Although the stripe nonuniformity for every head scan can be seen a little, it is level without a 
parenchyma top problem. 

C: The remarkable white stripe nonuniformity for every head scan can be seen. 

[0229] (4) Yellow, a Magenta, cyanogen, and the solid image of the ink of black each color were 

printed using the printer which carried out the scratch-proof nature above. It is JIS about the 

pencil degree of hardness of the record image 16 hours after printing. It measured according to 

K5400. What has the lowest degree of hardness was made applicable to evaluation. 

[0230] (5) Yellow, a Magenta, cyanogen, and the solid image of the ink of black each color were 

printed using the printer which carried out the weatherproof above. 24 hours after printing, the 

ozone weather meter (Suga Test Instruments Co., Ltd. make) performed the record image, and 

the exposure test was performed whenever [ tub internal temperature ] on 40 degrees C, 55% of 

humidity in a tub, the ozone level of 3 ppm, and the conditions of exposure time 2 hours. deltaE 

of each color before and behind a trial was measured, and the following criteria estimated by 

making applicable to evaluation what has the most remarkable tint change. 

A: Less than deltaE5 

B: deltaE5 to less than ten 

C: deltaE10 or more 

[0231] 
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* NOTICES * 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The typical schematic diagram showing the important section of one example of the 
ink jet recording device of this invention. 

[Drawing 2] The typical schematic diagram showing other examples of the ink jet recording 
device of this invention. 

[Drawing 3] The explanatory view showing the example of a configuration of the tray used for the 
ink jet recording device of this invention. 

[Drawing 4] It is drawing showing one example of the location amendment system according to 
the temperature of the image formation side of the recorded material in the ink jet recording 
device of this invention, and the recorded material in the case of the alignment of a recording 
head. 

[Drawing 5] The typical sectional view explaining the condition of the coloring section when 
performing ink jet record to coat paper. 

[Drawing 6] The typical sectional view explaining the condition of the coloring section of the ink 
jet image concerning this invention. 

[Drawing 7] The outline process Fig. in which it is shown like the formation fault of the coloring 
section of the ink jet record image concerning this invention. 
[Description of Notations] 
101: Recorded media 

102: The field where the 1st process is performed 

103: The field where the 3rd process is performed 

104: UV / 03 exposure lamp 

105: UV irradiation lamp 

111 119: Stocker 

112: Conveyance machine 

118: Handler 

113 120: Band conveyor 

114: Auxiliary roller 

121: Delivery roller 

115: The tray for printing 

116: Pump 

117: Delivery motor 

130Y, 130M, 130C, 130B: Each color (Y, M, C, B) and recording head of ink 

211: Spacer 

401: Recorded media 

402: Thermo sensor 

403: Motor 

410: Recording head 

501: Base paper 

503: Ink absorbing layer 

505: Porosity particle 
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507: Adhesives 

509: Ink osmosis section 

601: Recorded media 

602: Crosslinked polymer 

603: Particle 

605: Color material 

607: The aggregate of a particle 

609: The aggregate of the particle near [ in the main image section IM ] the recorded-media 

front face 

I: Coloring section 

IM: The main image section 

IS: The periphery of the main image section 

701: The reactant of ink and a liquid constituent 

702: Ink which did not participate in a reaction with a liquid constituent 

703: Recorded media 

704: Color material 

705: Monomer 

706: Liquid constituent 

707: ****** of a liquid constituent 

709: The particle near the recorded-media front face 

71 1: The aggregate of a particle 

713: Ink 

716: External energy given 
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[Drawing 4] 
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[Drawing 6] 
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ic, iSS (ii) dSfT^6fll*«2 1 ^IBttcoSIS»«E 

[«*S2 4] SS (i) dSfffctufetHc, i®a (i 
i) ■ *sff*>*t. -t^ttfcStffflfi (i) asfrfc>*x5 J: 5 

[fi*^2 5] i^S (i) Ici3*t5>f V^co*E«K 

fir^ 5 2 1-24 ^^m^ l ^icfSgcOffiiS^ 

^^^)^0±tH^ J fr^*&T-$>5IS*:^2 5 (r|S«ctO^|S 
W*92 7] i§m (ii) ^*3»t-5*flcJa*«SO*|B 

^<toTfT*5»*«2 1-2 6^t^-f^**13a^E« 



2 9 ] If^JS 2 1—28 <D\,^~ftlfr 1 ^BKE 

s £ mm&m&ft &mm-r z> mm t **** r 

=2j-^tt^L< li^^2j-VttO>r V*S:JK2g?Lfc>r >^ 

K*«*fc!BiG>E»«!y ±.m^^?tn 
m**kmz^z>it}t><n'( is* v^iy v^y vtzmz-fc 

i n 20 

5 > ^ <t ±E**»/S«JiRS»5 1 wiR* $ ixt I > 5 

r^^ftSit^^^xy hfiS»3$« 0 so 

h^y KT^5»*^3 lX(i3 2 KEttflM >^ 
[»*«3 4] ft^i"*:**/^-****** 

«MW, ±E«IWa/*4fei:±E>f zs*b*m»<DtfMT* 
[0 0 0 1 ] 
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[0 0 0 2] 

[«*iDatif] >f^^ y hiBfs*&i. -Y^sriR 

ff5 t^-e*>6 0 Mxll 4$<£Bg6 1 -5 9 9 1 1^ 
4fr&Bg 6 1 - 5 9 9 1 2 ^$&&rm<&Bg 61-5 
9 9 1 4#^«iC*5^TH^SttT^-5, PtttJ3i^/^=¥ 

[ooo3] irr^r-. ffefc^M^ hisft^ife 

hfrtefaittv * &&tm#b L,x<nmmmmmzi3rt 
[0004] — ia^d, -r y^i^xy hlBAtt^M- 

[0 0 0 5] £^£5 -r^^v^^^h 

6IS»»^« D pHrp]±S:ia6fe«)t^ ZtiitT^hm^co 
&m&te2tiXZX\>>&* tREfikaW-Hi-6«3R<o5 
^?co lot LTx SE»jS#^S3K^®iw x ^JBW^i^ 

[0006] r(^j:5*iR»^ttx% ^fy^^x^h 
E»*ffi(03f^t. ^It^y^ ^xy hE»*ifetcj: 

5E^(Dp p pMr^±^iii5fcie){c x ctt^-c^ta^^) 
( i ) >^ jc»»tt*#jj«>«a»#js:rts6-r-6^afe : 

ttEflyKff^-O'^oS^Sr^'S^Si: UX#^ 




BS55-65269 *H>*»C, 4 *K#ffiiStt#J3? 
h 0 £ fc. <f$H8Bg 55-66976 #tfMBfcfi. 

(2) >f^n, ^^^tRje-r5«*a*»«rtHa» 

[0 0 0 7] CHx-tf x &mm 63-60783 ^$R{C 

TfS»i-5*&^BB^Stt-C*5«J. 4#SBBS6 3- 2 2 6 

8 1 *^«^fi, Rrt?tt<k*«ft*tflS 1 

fc f£SfStt<fc^« fc rjS ft iB r i-fls** ft * tf 

T*5 19 , JE(-#^Bg 63-299971 1 

tt^o #P^Bg6 4 - 9 2 7 9-J§-4*«l£f± x 

* ft^* L fcSHt«flcaj««3 ft «fE»«tf*:± f ^tt^ 

[0 0 0 8] 5g(rWBBBg6 4-6 3 1 8 5 

9 5 5*^»Cf±, ^a^*ffi«^S*-5^^^-^tt 30 

»«ft^tp«flc«afifei»ft. T ~*ismc&m*&t*<< > 

* t t t^ffll^^ftdSH^S^ SW8-7 2 3 9 

[0 0 0 9] rfLtb0O^[^^^(C(i, V^-f*ttlB«»« 

^ ^1^*31 t r £ *se« £ 

ttt^5 0 5- 1 5 0 3 9 6 

E»lifft^W7kttft f+^-i" 5 - t $ *tT ^ 5« 

[0 0 10] (3) 
ISffi»flE«:±T-ii i '&-r5*jfe : M?4 - 2 5 9 5 9 0 
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4*BB 2000-34432 ^ 

[ooii] R*ttl:SUWi: 
^ aafe ^iteWSr»WU, *DfRS»L^««8-C^iy KJ: 

mtmmttm^t^CDtiK MBg6 3- 2 3 5 3 8 2 
WHB^F 3-4 3 2 9 2 #^Bg 60-2 

7 5 8 9 ^t'AWl. *3f4*¥ 5 - 6 4 6 6 7 #4*$&> 4$fPI¥ 
5-186725 -5§-<&$R. 7-224241 

#ri¥8 - 1 5 0 7 0 7 8-218 
0 1 8fM^l:^$tlt^5 a 

[0012] WSfitffi) *J8«#&tt±KLfcJ:5ft 

ft»ILT#&;ft,£«E»jRfr («»=■- Hftfci^S) 
[0 0 13] -tt^ % SK«A^>mk<r»5fe»IC|2. 

izMWbfrVtm Ltv^i^ fc infiH-r-5 4:»J Ufc. 
[0 0 14] -i<7)^ y^Stl^rtt^^ - 

tit, ^Ti-^co=i- httiMi^-ctJWi'r*. is 

60 f5ll^tw*5l/>r. 5 0 1(i^^X*^«9. 5 0 3fi-r> 

^S^/ift^-To -fete. ^y^gtl5 0 3(l 

iw»f5o 5 tttih^mmit-r^mmmso 7 ft* 

o 5r 0 ^^ft^l c m^^J:o-crS^L. ^y^iis 



# 



[0 0 15] 3Elw«»#]5 0 7iaoT^ ^0)S3d' 

[0 0 16] ±IS (1) (D&LffiZ&m-rZZk 10 

Hfc»«<offiT^ »»*^fi*^#7HIi«<BE» 

£«, _LE (2) ©ft||fjcj:ttff, >f>-^<f^fe«- 

**E«^#*ffiK«a*£fcas^# 
»*OE»**rWS 6. L^U. fiW&tftlE 

(3) -CRM Ufc«*fiBlf-ef4. »»T-&*triS«<7>fl- 

[0 0 17] *E»«fft& s =»- h»^J;5ft^^ 

L^fiP«lffl<OT— htt^T^*^*, M^^fi-ft* 
1. **-<^^f4«^©*#J«attS:fiJfflLr*3 9. « 

15070 z-^wx^ttfc&^isfe-r V 

<0Sa«fc+SM£»fe*bfti^ k&frotco 40 

[ooi8] 2 . yyj/hvy^ -ewt, »E»8£fm4# 

3. LT, **^»*^fc#4*BB6 0-2 7 

5 8 9 ^a<o>r km utii, &E»st#£ 1 2 0 
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[0019] 

fejftTi^* «fc 5 -«*>i«Q 0 nffifc>r ;y hlB^ 

[0 0 2 0] (*»W^Bft) «oT*36W*>B«H4. 

[0021] *fc % Ticjsiwwte^awtt. xv— 
[0022] *fc, J:t)-gfe^ 

[0 02 3] 




[0 0 2 4] £/c. ft*t5**/W*-i5* 
*M». XttfR-C*>S-LEO*f >^i?;y h ;55t;i 

>*-f>'^ -y7W y^R^7 y^^f y^ 

[0025] *fc, #3893 1*. >r ^asr^tf-vitx-fc 20 

t), loSftJB^ft^-^tffiiH 5- + 9 OmVO 

*S2~7l;iWe£jh,X^6-hEtf>-f >^-fe<y h ; »<0* 
^T^-MKSpKa^ 5ErFX*>5±EtfM >^ 

■fey h ; -r ^dsr^^tttwu j.o-r>^^r^ 
^mt^m^m^tix^^±m<D^ y h ; r 

Sr£tfJtE*>>f V^iry h ; T-*^m\&tob LTi 

h ; <tWtK mmt, fM^)^MT^67^ty 

HSrCfctK J.o«flcJBrt*^-t?-^«ttdS-5 9 

0mV<7)t&HlC&5±E<^ V^-fey h ; ^>^ffi^J^ 

» P H^7-1 2 0>ffiHl;iWS£;h,X^6±EtfM 

yn«yh ; ssw*fe^-*jsm£» P k b *5 5 a 

TT-ib5-ki5<7M ^-fey h i^y^Wf^yttt 
U lo8>f y^i:*f tyftft^mSixti^ 

_hE<Z>-f y^tyh ; ^^^fl^ES* 5 0.0 0 40 

5-1 um<vmmz£>z>±Lm<D^ *y h&^m-f 

[0 0 2 6] (i) fe***^*/^-- 

* *:*IB»ttEft:^f+*i--5aa. (ii) f£^v^<h 
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[0 0 2 7] #$8Wf±. <ht>i§II (ii) # 

(ii) dSfrfcix5±E^*fe»^^*jfe ; iES ( i ) 

asfT^fc^ic. (i0 asm>*u *<omzwtm 

m (i) 36Sfrt>^5<t5tc«j«i-5±f5^*feflS^« 

^m-.mu (i) i^jt5>r^^^«ia»jK»^^ 

^^^My^ HEft*ife^J:o-Cffft5±E 
<o*fi8Bo^*fe ; ^fy^^x^ hEft^fe&s. ^y 

y 7>r ^^ib^fflS^s^rife-efcsiE^apfelfiJ^^: 

:*te;ifig (ii) lcfelt5*flc|lrt«o*E«K*^© 
0E**»J«»SrE»«#^J6i:-C*y7>f^** 

*5"±E^*feSP^^fe ;>fy^^iy hSflfcfrifc 

* y 7 ^ * a* e> p±m s -ttrs jjmxh % ±.m<Dm&&<D 

[0 0 2 8] *|gB^Ji, 

y^i^xy h^y KSrf ifcSKOES^y hi, ± 
E^v^ i»iiS^ffitt^*ffi^W«LX^^»S[^*^ 

i. BSft^MStttiS-frSfcft^y^^y 

m^-tz^&b *r«Ax^5i: tirwrnt-r^ ^ 

hEftSMSrftflW-S. 
[0 0 2 9] *38?qfi. fe#^x^;u^-(Oft4 

MTzmMb*^&T~*>&^^<nz^*i/V£<D4 
>*&&?&\.tL'<^2w&ub. ite-of bn&<om& 

HXS^^X^5-f fc±E««fl*WiR*«^iR** 

^?i?=.y h^y Fb, mm&v&&frzm&-$~z^&b 

*Ix.tv^rt«:ft»l:t5>fy^^xy hE»3$ 
Ij^y^^^h^y W jR^/^-Srffffl*^ 
X*Kft&B±ffi*-fr5*-^w-f >>*i?=.y h — y KX-*> 
5±E^^f >-^ ^^ > hGMSl ; ft#i-5^-*^=¥- 



11 

[0 0 3 0] fett-t^^^-COW* 

W^pj*f^^«ffiSr»«f UooK** L < It 10 

* £ *t 5 C £ <h t&K(Wd*tftfttd. 
[0 0 3 1 ] 

(i) ±^»W<ofeW***tf>f fc^fikMEffjc 
fl^i-SiSS. (ii) ±K*jgH<D%ffl^4t^tt 

[0 0 3 2] (^^XA^«) #38Wl;iJ:oT-hlB 
ft) i^^^fcioTWWcWttSIdtt 

[0033] «Tfc* *¥£W\^faz>mmmm^^^T 
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to. -f^-^we^x «b3aw ■ <b*»»*. Kir. 

[0 0 3 4] ill 6 «\ **P^IC^^SIE»iiJ«0*fegp 

1 *k 1 Mt^^raiaai i si^*)4ot 

0 1 tttftf5»aCfr. 6 0 3H fett6 0 5dHt*»^!K 
*i-Sa»^«:«*Wl^L^t^T**>-5o IB 6 1^1, 
fcfc^ ^ti/=^>y bfr»m&X^ 3LM 

fi^t/^ LXJf^^tLfcH^^TK y -v- 6 0 2 

[0035] 6 0 9 ii. ^ju^as 1 Mft<D&mmm&m 
as 1 Mils staftflEft^ffif-aftT- 6 o 3 

{fc*ftjiiK«i-6iaai:, fett"6 0 5 fc«8KF-6 0 3 £ 
^(cioXte^bfcH^^^y ^-X-*feSP I ^fr 

fetter <t^/>^< N ^7^^5/^^jR*»«Ett^^. 

W6 0 5 0 

o i o«ffiiSflHcfe*t*s»?i. K^mmm^^^^<D^ 

[0 0 3 6] 3E^*3BM^**«^*S:ffl^^:»&Jw*5 
[0037] H7 (1) ~ (5) fi. *38W«C*^S« 

7 o o^a»s^T®iii^t/- : e^»^a^wi-5ta»&^ 



13 

m.mx*$>z>o B7i:*3^x, 7 o tmm&jSL 

L"C<&triffl# (K» r^iSSpj iris-r) T*fc9> 160 

6tf>«i2g|n S{^^-T5 0 »5«M7 0 0lt M 

[0 0 3 8] 5fc-f\ -f >^ *<Ofe*t 7 0 4 fcRJttt** 10 
t5**B«»7 0 6 ttmmt U-C«E»«*7 0 3 
KW-^-S*, (07(1)). jtMt*o« 
7 0 7&J&f££tbZ> (H7 (2) ) , KffiiSt) 7 0 

7I*IT\ ^*a**ffiiS«^«tt-T-7 0 9fi. 

[0 0 3 9] Scl^-C. -f>^71 3*s«aB£ UX^IB^ 20 
K*7 0 3l:tt*S*l6 (H7 (2)) fl *tfDJB*. * 
f^V^7 13 £if£ffl9 7 0 7 0#ffi^*3t^TfiW7 0 
4fi. Wft : f709Wk*ttfc»tt5. 

fKI^±^^iS x&ztctb* feW7 0 4*i 

«aa^ 709 <Dmm^-w&m-rz> t 

fir «v^i«BIILTt«A>-c«>5i:«t»$tt 

«7 o 4i>w*ztiitffib*&&#jetftisti. »fefc* 

[0 0 4 0] &l/>-C% rft£fe#7 0 4a*!R*Ufc»*fc 

5£3f;tib*-L6o BP*>, ::t*^f:fii^7 1 5 

7 15 t^J: <9 KiIiffe*«B_oi«^S<o!E»fflte 

[0 0 4 1] 3EI-*fif&<Ofe» 7 0 4 19 
7 0 7 t*j£#;Sfc U ^RfScafStt^ 7 0 9 OH® i^P^^ 40 
Z<D£?\z. ffln0 7Wt^«Wi: 

*L*. ^LT*IE«Kft:7 0 3li»*tt*5« 
a&T^L^fcfctt:, 6ft7 0 4ti>8^7 0 9 ^©S» 

[0 0 4 2] «MA*7 0 6^SRftttft:7 0 

3fcf+*£;h,fcBR (B7 (l))^ftt! 7 0 7l:-f 

7 1 3**W#S*Lfc|Rfctt (07(2)). DMft^- so 
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709 o^»*s^^s fc * t) s few 7 o 4 tmm 
^zm^m&*7 o 9mxmM%mz-ri>v>i>tf&'t 

[0 0 4 3] ztihnmmton. «asi-*«*fcrt«H;: 
»*Six5lB?Llcfe»*:a9ai>ri:tcJ: 9M*-6*fe 

7 0 7rtt*M$ttfc«*«ltt, KIE«Kflc^»*LT 

ZtlhM&&<Dfa±fcW J *\^X\t^Z>i><DX&>Z> 0 
[0 0 4 4] *»W«>«K*«iric*S:fflv^-6Ci:{c 

*^7 1 «*ftortSBt-*>-5SS 

^ 7 0 9 I^Kf L# tl4^o fcM 7 0 4 li, 
irtttc«B7LSriiora«[^»*i»7 1 10>l*)ffi~.£S 

oT. J: 5 #< ofe»d s aKf ««» 7 l l oSffi^>rt 

»»S*t6. Efcfi»7 0 4 

-g\ WSfrWkm 711 ^TLfi^fifew 7 04^> 
* * -esq* it i > ^ xco i -MSSt* *> 6 fc 
jaart»»cK#ufcfe*i-7 0 4tt, fe»ra±o« 

rtdSnltBi:**. COCt^fei4^|E^-5f$]Ji(^ 

[0045] mn+mmvoj 1 1 <ojW7L*ttfi. 

[0 0 4 6] jEl^y 7 0 5*1, ^«^5>^3i*/P 
7 i 6l^J:«9 x 7 0 5(i^fe^7 0 ofa± 

TlftL, Kffi»««s:^**i-6 (0 7 (4) ) . *<n 

-Tw^^J:^. S6*«»c#fe l tt700«:a-fbLfc3»Hft 

7 0 Oli, «IE«^ft:7 0 3*n»Hlw»»L. H«i8tt 



* • 



(9) 
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[0 0 4 7] ft. rtt^-C. «*lB*«iat5-f ^ OUR 

ftB*«*#4t 6Jffi-e*>o 1 1 J: t \ 
[0 0 4 8] WT^^IBSrWa^WSftflcja^Rt^ 

[0049] <mmm®>uT\z*mw<Dmti:mj&%> 

[0 0 5 0] 1) <0flUfl*»fci-fc«>«>tt«* Lt, #1 
5o fetter = ^«=<7>»^tiu #^*vteco»8tf-Sr 

fi, «*<7>!»*«Ftt:£^U M^^^^Wf, « 40 
[0 0 5 1] 2) G>ftUBtt, -f >^^>«ta»«#:i:^ffi 

MfetciDii^^ff ^? 1 6 c ^ ia o 1 1 , vm* 

1) t2) offffl©4f%b*>-*oftE«*, »«FJc#e, 
*LS£&as3*Ll\, JEfctt* ±121) t2) tW\^<D so 
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[0052] mn^mmm 9t\z.%m<o* #-xa-c- 
[0053] ffiot, mmm 

"C *> 5 fK tt*§jS;«3 S: T ~Ciiu££J!-t" 5 . 
[0 0 5 4] (1) mb*&tt£tiX^zm»1S&W> 

(2) ±Ktej*ft*:i 2 ot:^?>7 o onc^-cinSBB-c 

(3) mam. ±iaft*«f*r**KHMwcHu 

[0 0 5 5] **W-efl, a^«**^ffl7L<0»l7L* 
3 n m- 3 0 n m 60^^|^^Sit 6«B?LSad s 1*^^ttH 

Sit/, IB?Leflcojt«a*s»Ab*t5i4:^J:o 



(10) 
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[0056] tsor, iMtDXotem&m&mizismn 

V>T. mH¥&&3 nm~3 0 nm<Offl«i:, 30nm 

t Ltd a*»*||Wife^J:«*«fe36s*t»^Lir\ 

^Barrett bCOJjfe ( J . Am. C h e m. 10 
Soc. , Vo 1 7 3, 373, 1951) frh&ft £ 

mri««i:, 2 0 nmSriB?L5««-e«)*BTL«ar*ail3e 

[oo57] ifm^9m¥o<omiL^mRxmiu^mi 

if S £ A P f+ifi^^^cc>5S^a?*ffl7LP^g|S-e^fe 20 
W<oH*SrB6C«^^ib. 3 nm-3 0 nm^giifi) 

f+iax<aR#* t *S*D-T <5 #x. 
[0 0 5 8] iot, Ctb«bO«^>P>. #38WU:#S 

^NKfcWrt^JBfl-Srayjeufca^jc. »?L¥«as 3 nm 30 

— 3 0 nm<OjBH(-i3»t6J»B?L*a^0. 4 m 1 / g 
0. lml/g^Tt*$)6t)(?)^LV\ tt?LM^^ 

[0 0 5 9] J: 0#* L^*KH£ LTfi, »7L^^3 
nm— 2 0 nmOffiH Ic&lt 0 . 4ml/ 

g£X±X\ aa^S^ 2 0 nm?:SiSS«T^Mt 
9^0. 1 m 1 / g £JlTt*fe 5 1 0 Srftffl 1 5 ^ i ^ff 
3Wa^3 nm—2 0 nmC0^(D|SHC0«B7L^ 
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[0 0 6 0] ^C, *tt>&XUT=*^mM$L*i: 

£/c, if— ^«flr*s+ 5—4-9 0 mVtf>fctf>£#Kg 
[0 0 6 1] ( p HXtfi?— *»ttiro^T) 

[0062] if-^m 

+ 5~+9 0mV^t5H(c*>6ffttls:jaj*«l*ffl^fc 
[0 0 6 3] ^<7>3B*, KT^*rf*«*xfcS*»*s»6 



(11) 
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X, 6^^fe.A7^'>ft<, fetDisS— ttJ-flfnfct^ 

mm*<Dtt$-&h'J>te< xzz><DX\ t yfrrt^mm 

fi^lflS^ LTtt, 0»;ttf. -t?-**{4as+l 0-+8 
5 m v cogBB 6 # f-^^ttWK^Sr^trtKftclE** 

^@^^H< ft 9> — y K^^r^>twJ:-5^^7C0J: 
9-JI<^«£ii/&^5;i£^X-#. Mldfl. -t?-*m 

^+15-+6 5mV^IH^)6, tf^^^ttaftB 

frxmtitcm&&&#-rz>mmznz> r t a* *rtg ^ * 

[0 0 6 4] ^^(DX^^^&CDmfcmf&yoV) P H 20 

rt^x#6 0 MEcfi>f >^ fcft&LfcURu:. 

[0 0 6 5] (^^^-^tt»Sc^-) *^^<D^/f 

\z&m»m&mw\zm't- k\z±v +^mit»Bt<o^ 
* # ^ ^mtsm t jftsgij * ^ ^ l x v > s j: 
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t ti>X% £ G 

[0 0 6 6] 

[oo6 7] ^{z.w^L^-t^xr^^'f'^m^m^^tz. 
m&nm^mm&jEmffi*h<>x^ztcft\ci&i£ l< . 
+-efcx»is]#fS;-(\ ^ h^ig^^-rr/u^^7K 

A 1 2 03-n (OH)Zn • TT1H2 0 

±!£5t c K nti0~3C0S^60 lo$:iu mflO — 1 
0. #^ L< fiO — 5<^fi[4:^r-r5o mHzOO^m 

tbftv\, 

[0 0 6 8] — ^-f bMm&^-tT/ls^-rykft 

ta<Dtg&fr* (020) B*SE*:spffi*r«J«r5Ji 

WLtt&mx-ky) . xm®tfrmmc&&<D\B]$t\i°--? ^ 
-To ^-<— h<Dm^m-<—^^ htm>-rz>. mm 
ft*^ (020) m<omw^Astmj&£tz>zLhi>x 

[0 0 6 9] ^-T h^^-<-^^ hfiMM^ES'JO 

x- # 5 <> <o -efi ft i ^ x% 0^ xtem^mt> h ft ^ps 

(J^TT/i-^^7KfP^it^5) (0 2 0) ®# 

®^RiSr/ (0 2 0) (Dj^SffSfl. 0^t3IS2 0^i 
4-15° (^5t'-^^«LT, fcr-^^@*Tft- 
S2 0 fcMHUBB^fe, IP»^7y^ (Bragg) CO 
^;X% !SSJ¥**i^ai7— (Scherrer) (7)^^ffil/>X^: 

(020) m<omwMttT*'$>i-ik 
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[>A7/l'3^v' K^iDTkiWIf. T/i'S^BW- h !J *A<& 
[0 0 7 0] ^^Bg5 6- 1 2 0 5 0 8*^«lcHI^* 

[0 0 7 1 ] mwTZWik ItfitWt/lI^^ 

[0 0 7 2] ±|ET^^ = »> A7/^^i/ K<E>*D7k#A¥ 

^oiJBte^ojgfKo p Hfi 6 6 r £ 

pH^8Mx5ti^Hi^ix67/^;t 

[0 0 7 3] Sfc, *^T*ffll/^^5T/l-^^7K^ 

ik%0(D^^fltmte, 7A^% -ffcfafy)<DQ . 0 1 — 1. 0 
1X120. 13 — 1. 0 0fl%ffct), &M<DWMM so 
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[0 0 7 4] T^5:-t-7K?P^^^6i^T^^W^-VX* 
1 0 0#\&t/5 0 0#xyfy^LT, f^yotft 
ttSSfb**'** -Kib^^vfi^^^w 

[0075] r.Wtit^f^tD^&te, T)v^-ti£fam<o 
mm&^tdnxi^^^K ^^x^m^x^^x^x 

tJ:v\ *ffi^r<5e«FJro^-»b^^***ix 

[0 0 7 6] -BE^bf^ vSr-&^TbfeT/u^^*S]«l<0 

<Dn*£l 13 2 71 1 9 8 5¥) iwffi* 

£2xT^5J:5£\ 7^;^^7/^^K^f^> 

[0 0 7 7] -^b^^^ftt>^tw^n^7. 

A x $& N -ey 
*>^;*^>\ — !V 

/r/K /ux^^^^K^bWSr^S^Tffll^Cl^dS 

[oo7 8] *»«(r»a^ffli^e>tt5r/v5^*fpi)ii 

(0 2 0) ®^ffiraR83&SO. 6 14 — 0. 62 

toi*iiSWiv^ds, (020) ffi^ffiPflPHd5±ie*S 

[0 0 7 9] ^fc. T/U^7KW&)f±. -to (0 2 0) 
®<^jKS**dS4. 0—10. Onm0|Qi^L 



(13) 
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o) m<ommmt (020) w<Dt£&m£nftEa&$>z> 

<DX\ (0 2 0) BoffiBB*s±IE«Hrt"C*>Jxtf (0 

20) ®^jesffs*4. o—io. o n mco^m^m 

[0 0 8 0] li:, ±.mT/^xi-7kft%}. 417/^;^ 

#J*$LWZT/\'$-i?J*m.m&#ff£ (calcination) * 

#SfcfcJg/£U^^fc«>, tkWSS: 
[0 0 8 1 ] *fc, **WCffiffli-S-bf5UfcJ; 5** 

iBKiJBi^&ixS. r<z>i6ffii*ra:J\ #ii«ft(DJ:5<c!HirS 20 

^^Kih-r-5^<h^x^-5o J: 0 »* L < fl^tk^H 
^^0. 0 1—0. 8 mO$BBJF*J<£>t<£>Xfc <9 . 

60 3Efc»*L<(4¥J&tt J F'iB:a*S0. 0 3-0. 3 * 
m(0«Hl*)tf>fctf>X-*>0, wOj: 5 ft»ffi^f:M81E»!« 30 

[0 0 8 2] (^^■*>'tt»«[^(0«l?Lfttt • * 

straws «ttT-e#io*aB«cft»s:3» 

5«Wa^«*W?mMS*S2 — 1 2nmX% £*ffl?U&8r 
^0. 3m 1 / gi^lr*fc5t)^^^ L^o 40 
L< fi>MftT-0«*lW?L*a36S3in'-l 0 nmt% ±£B 
TU&Sj&so. 3ml/gHi-ek5W,«E«kH# 

[0 0 8 3] ^M-tHiKffli-SilEIWft^fi. ^cobe 
TftMW&tp 7 0—3 0 0m 2 /g<D©|gi*)X£>5£. 
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[0 0 8 4] 

X-««^S«»^Jg^S*5B{w»m»rt^«B7L4:^ 
[0 0 8 5] *»W#e><oft*^J:ixtf, W&^nKm 

TKW^^^Xt)^^— ^-f (Rocek J., eta 

1, Applied Catalysis, 7 4i, 29-361, 199 
1^) ^fEttSttX^S-tp^ m^ttti^tDM 
ttdsfcftr ids— jRl^*B6ttTU^S„ 
[0 0 8 6] ^m2*k<Dm+(DT *^<? hltfi. *5M*¥ 
5-1601 5#^«tr^SlStLXl^*jfeX**«)^^ 

©tt;-e^*tu6o CCX-fi^fS, T/i^^;MMfc«r« 

rx^^ hltt^ICJ;5^«^bX¥tS®^*/MiS 
Sr*-ri«St**:tt«:^-ril[a<ott:-c**?*ttSo * 

X. WMiot^SrtmS^ 

T/u*~rfc%iV9<Dwmn. w-mvtxfr^r*^? hit 

7^3-1 0tf>®H^ *Rj|€W¥*&r*'<* h 

[0087] ^w^Kftajajfc^twfc^sifaLfcj: 

»aft«SHSriBS:»Si-ixtfJ:v^s. 0. 1- 
4 0«ft%<o«Hds*»M^eWSritfiK-rS5x.X-»5g 
*«5HX**>*). <tD^^L<fil-3 0Mfi%. 
3-1 5«*%<OffiBa s »SX*fc5o w0)J:5*ttHrt 

[0 0 8 8] (K) SfcKtfi^fcJ:^ **BJO«ft:«a 
K^r-a^. P H^2-7liill^f:t)^ 



# 
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[oo8 9] **»^fi % mmmt lxhu * 10 

[0 0 9 0] ^/^yiHTli, Mtll ft 
6£x ^npft^ s ^npffS, h^opfli, 

ftS> fcT^Bt. 88®L S^BL * 

zf^^wt. x^v/i-wt. jj^y^m. ^vv^m. ^y 

/l*. p — h /W /US. o — ^ p P m - ^ p 

p ?cSf8> p - * p p ^.Ifl, o - ^ p ^e^S# 
m p-^b^MS, o-- 

hp^im m--hp$im p - ^hp^if 

v^^s. ^p>-s, ^^^ts ^vi^/pr, 
trv*. fi^Se> -^>f vBu ^^vi, 7 

^yy^/^wt. f-y^/^K, p 

[0 0 9 1 ] X/U*>-Wtt LXfi. Wttf, 

yf y^/u*yl, K^^/u^^if v^/M^g^ 2, 

4, 6 - h y ^ ^/U^Vif V^7U^>S. 2, 

^vi^v-tf y^/u^yi s 5 — */m*imj f/Pi, 1 — 

[0092] st, r^Btun ^!i'>y, 

f"}!)^, -t?y>\ * -r^y-n-^p 
yt, p-fi/v, y^D>f yy, 7x^/P77^yf^ 

[0 0 9 3] It, ^PJ^«^£^iC^^XfL 
<£>S£ HXIi2 «£A±ffi£> LX{£ffl-T 6 r £ *5 
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ffl^Sr £^X#£ 0 c^)J:5 48^im ^friftl- 
tt, i£BL ML ffiBL ML ft§£. =¥BL v^*®L 
?LBL ^xy^ v ^py^^ife>ti 

[0 0 9 4] *»W^fK«flrt*-e«:. 

3Srth*^*lsmffiL* (A) t« (B) COfi^tb* 
4\ n&MWXA :B=20 0: 1-5: K <tt) 
L<lil50:l-8: 1 (DRIt^SJ: 5 fc"i~Z>Z.k 

[0 0 9 5] «til<D«/£/£#) W-. #^*Vtt<OiSft: 
[0 0 9 6] r^l»^*tffl-rs*«»»Ji: LXI1 F'Jx. 

r ^ k« : r-fe h>-^^^ hy|:fhn K077 
/u. TKy ^p tvy^y /u^cotfl) T/u^uv^y 

3-/ll:xfU^i|3-^ ^Pfc°I/V^yr2 — 
/u, yfl/y^yn-;K hyxf yy^yn-/K 

i, 2, 6-^fyhyt-/K ft^^y^-zK 

^^y^y^y=i-/K i/xf l/y^yn-;Uf^ryl^ 
^rl/y^y — /HJH : 3i^U>-^U /w^^/uzc— ^ 
/K ^xf y y ^ y n - /u^ / ^ f /i/x-r ;K 
f uy^y xt— /u^ty ^ f;i,x-f/^(7)#i7^=i~ 

a-/u*(0 H7^3-/HS©ittl^ ^yiryv. N — 

>f/i/-2-t'n!)Fy 1, 3-c/y^/u — r 
y^yy, h y ^zj—>vt ^ ^ 

[0097] **M^»««J«»^#i. 3E^. « 

si-isi:t, ttsais^j. ph»l mmm. 
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[oo9 8] jm&%T*>m\&*fat Ltii, JMfcft 

ife^r ^ y »«Wttffr^*M>fe iSf Kfi z«£Ji ± 
[0099] ^-rv^-^gf^ ^^^-^tta&^jg 

[0100] (fS#lEA4fe«>«S«^) *5SW^««cia 

j®*fi. aifeftvMiafe-cfcsr t*s«t <j»* li^s, 

E?IMlO-6 0mN/m (dyn/cm) . J: 3 » 
^l<HlO-40mN/m (dyn/cm) t U *fe 30 
S^l-30mPa • s (cP) £ Lfct 

[0101] [r=a-:HS:«fMaj*»] *^0^^r^^- 

1 2^I)SSStfC0^t>^^ if — 5 9 

[0 10 2] (pHMf-^ltt(IO^t) 

LfcJS*. — 9 0mV 
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[0 10 3] r^tt*. «Tt-**f-5ffttfc?»*d5»5, 

— fafflfi. -10- 8 5 mV<Z)$EIS~C£> 19 x 

h IB ^*** S B K^^^^tw 
60 Mic£f£U< 13, — 6 5mV 

[0104] *»iq^r =^->tt<o«ft:fflfiS;i»<o p h 

&*l< firsts ctasft^fcfc, ^^^mt^m 

f)tl6 0 J: D^J: U^i«fM&J**K> p H(D|5H(i8— 1 

l-Cfct). pH*sr^(fiHrt-C*>ttfi. ^i*#icJ:S 
IE»]iiflft^iil3»iattt> J: !P -S^±-T 5 0 

[0105] (T-xismm*) m^. *%w<dt~ 

>^k-r^^k\zXoX^^^r^(D^>^ kU&Ltc 
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[0 10 6] d*xK*frU fflltiL*mm*T-*ls&X~t£ 

m\&w t * kume u x ^ -5 tt, r ~ a- 

ftS*tfc«tt^-C*)ttffffl^SC <h a*X£ 5 0 

[0107] ^cjgw^^icfflif^&^sr^^ttflfctt 

JtrfrMi: LXfi. «Afi, 7^tyjbL/c, v-y 

yr, -^^>-7\ ^y^-^^^r. R8^/^>^ 
[0108] ^w-cttffl-rsr^^-^ttistt* 

^0. 0 0 5 — 1 m m<7)fEia<^t>^a 5 #igXfc5 0 J: t> 
jiftKtt^iSft^IS^O. 0 1—0. 

JE^»*L<tt3p*tt-T-iB:a!&so. 03-0. 

[0109] (r^*>«««[-T-oiBa«MS • * 

^«*»?L*fil*s 2-12nmt\ £*W?L2g»a s 0 . 3 

0. 3ml/g^±t*fc5t)^\ 

[0 1 10] **W-t?ttffli-6«tt-T-tt. ^BETtfc 
^S«^7 0-3 0 0m 2 /g(O|51SrtT-fc6<h. «fcKt 
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[0111] *«Mt^fflt5«j[a^^ttli, 

[0112] ±Eufcj:5*r=*^tt«tt^«*ili. 
J6HS:aS:^*^*r^tf J:t^s, 0. l~4 0lt%© 
HXfctK <fc9#£L<tel^3 0«£%, 3EKf*3 — 

[0 113] (JfiS) jfcfcS&^fcJ:?^ *&W<dt~ 
*>>&<om#mj&M>ft. JSSSrg^ P H^7-12|r 

[0 114] *flcWfctt, Mttf, *»{b-t- h^A, 

*K^by^9^. ss^thy^^ 

/-^y> s ^yx^y-;i,7^, y —tVT % 

|>yx^y-/u7^y, ^f/^y y — ;V7 ^ >\ 
n-yf/^yx^y-/i/7^y, ^y^/uoc^/— /u 

r ^ >4#<DT/\'jJS— >vt % t*SX#5„ 
w^^O+X^^ttc. JfiS^TK^X^— »«¥ftt^JSp k 

*^*-^ttft*«h (^f-^-V'ttfeW) ^K«ttJ-»l-flf 




[0115] *w&<DmfcUf$M*x*<nT 
* (a) tm.m (b) (Du^ttm*. msjp-ca : b 

-200: 1 — 5: 1. <t«9»^U<fil50: 1 ~ 

[0 1 16] (teOWfigfiS;^) T-*ls&<Dm# 
£<, ^BJlOT^^^tt^fKiHcffl^fi. _hfELfcT~ 10 

*>mm*&mi<oi$.ftk l. l< ii_hieL/c<t 

5 ******* -toflt^, a»tt»aiE#i:UT*fc* 
«W#JRt/-t<Z)«l<o«iiD*J. *&fi«fi#k pH 

warn, mmn, #«#ffiett»j. Btffcisjtsk iss*® . 

[0 117] Gft#feJ&fe£>Xffi3R*) *%iW<DT~* 

LTI±, W^?:10-6 0mN/m (dyn/c 
m) > J:^^L<filO-4 0mN/m (dyn/c 
m) t L, M^l-30mPa • s (cP) £Lfcfc 

[0118] im»matm<om&^m mm<D^^^ 30 
afefra^L-a*. -~mz.&mizm^btix^z>jj8;m<D 

sa^y^f*-*) m<Dftmm&m^x 

[0 119] <7K^-f >-fy^^^^6^ 
[0120] *3BW^*3»t6->f >^ 
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n&izix v j&f&ztitcmmtfv^-x&A-fz z t x\ 

[0121] *|SM^«(*:adc«i^ffl^6^/^^— <D 
[0 12 2] ^flcWtwfi, 

(1) N, N-^W;;xf/i/^^!lU-h 
C H2 = C ( C H3 ) - C O O - C Hz C Hz N (C H3 ) 2 

(2) N, N-^fyU7^y^7^!ji/-h 
CHz = CH-COO-CHz CHzN(CH3)z 

(3) N, N-^yf/ur^/yntVM^^y U-h 
CHz = C(CH3)-COO-CHzCHzCH2N(CH3) 
2 

(4) n, n - f /ur ^ y t>r ^ y h 

CH2 = CH-COO-CHzCHzCH2N(CH3)2 

(5) n, N-^f/ur^yr^y^r^ k 

CH2 = CH-CON(CH 3 )z 

(6) N, N-v^y^ ft>T%J *$T2 V/^T^ K 
CH 2 = C(CH3)-CON(CH3)2 

(7) N, N-v^yf/WT * /xf/U7^ y ;U7 S K 
CH2 = CH-CONHCzH4N(CH3)2 

(8) n, n - -^y f /vr ^ y /i^y ^ r ^ y /ur ; 

K 

CH 2 = C (CH3)-CONHC2H 4 N(CHs)2 

(9) n, N-^f/ur^y^ptr/ur^y^r^ k 

CH2-CH-CONH-C3H6N(CH3)2 

(10) n, N-^yf/ur; y^n tvuy^ y;ur 

S K 

CH2 = C(CH3)-CONH-C3H6N(CH3)2 

mmm^&tixisv. «f^#*lv\ 
[0123] ^ttr/u=-/u^ (y y /u 

(y^o y/^*3i^x/K ^y ^^u>-^y xi— 
(y^o y /l-^^^/k #jffir/wxi— /utDzz*?- 

*S»SStK«i£;*B*&^ (y*) T^y/u^^^/u 
MklsXte, #lT/U3-^^yv"^x- 
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[0 12 4] **MIJ1*31^X, m^^ZXCteMhi LT 
o"C\ 5Jt*«| (UV) I^yv-^y^fAi l 

[0 12 5] *»MI-*5«t6«ft:a*«J^**Stb5* 

y -^-o^fifi. ilSt l ~ 5 o Sft%(7)i5ig^^ u 10 

mmm&. mmm^ &m&Ami^<vtte 

5 0 gi% i 6 ^ ^)M^ ±# L, n±£B 

[oi26] (ytm&mhm • ^^ic^-c 20 

i^Bi»wi«riiBixii2a««j:ftfflLtt, itm-a- 

temkmmm<r>mi£, m^t>^Rm^Mz:m^x 
&m -r zmftmm&fti^r y ^ -*?&m*£w \z £ o xign 

[0 12 7] ^^t^S^^J^: IT, Wxitfx Tir h so 
77^/ V, 2, 2-i/xhdri/7t h7x/y, p - v? 

t°t7xyy, ^<y/7x/y, 2 n a^o;/:^ 
y>\ p, p' -v/^pp^y/7x/y, p, P ' — 

-^vvU (v?7xn/Ui/^r h >-) , -<>yV>\ *<l/V 

/-f W>'7 p p t>x— r/K ^y/^y-n-yol: 0 
/U3i— ^y/^y^y7'f/ux-f/K ^oy-f 
V— n — tvK ^y^/Ui/^f 40 

r- h^^^/^^^A^yi^/u^r ^ h\ ^^iJ-yy 
>\ 2-^ppft^rfyyy, 2-y^/^^-^^^ 
7yt^^yyfpnh!J;K ^y/>fy^-t 

h\ *J- t e r t -^/W*— ar*c^4 h\ 1 - 
t KP^yy^ a^^f v^/U^oi^/U^r y x 2 — £ Kp 
^r->- 2-y ^-tv- 1 1 1- (4 

--f yypt>7x^) - 2- t Kp^y-2-^f 

/pyo^y-l-ty ^f;^y^;U7^- y — h 

^ MMf^y^^tCTLto. 1-10 so 
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[0128] *^*^m&mxn. mis^t/ 

Mrfcmt^Xte. h y ^^-/ux/P^^-ry^-.^^^ 

^^3E^^^-r^7t^{^8 0-1 
7 O^fiSHX. ^i-^^L<fil 0 0—1 5 O^cOtS 

al3t5 — 3 0ft<DmXZbZ>„ 
[0 12 9] mSPlt LTIi. #'J;tl:£. 

1. Txi/%:mmmr*^. ^m&z^ttT*>, 

2 . mm : r y /ujr^ o - h y /v^nrmM. 

3. ^^fr&tt : ^ h y !>Ai?xf;Ui;ft*^7x 

4. x M) : N, N-^-p-7;7-i 

h y 

5. yyft^fe: hy-n-/f;^^7^y, ^hy 
>>Ayxf/vyft^^7^- h\ 

6. sanfrg^ : ;t7-^hy N-^hyyt Kp 
^y;u7 5yR»ft, tW/y^yft^, ^h^t 

Ii7th7/V7t Kt^7^ ^<om^^, 

7. : E*ft«*. ^f^pnx^y, 

h y x^ y -;ur y h y r ^ y i/- if f) 

[0130] ±IS3tfi^Bfl*6»Jfi:^*t«»Jtt. 

t&m&zAK ^xh^^fm^^^x^s-^-kft 

ii5< ft-&fc«>^»4UV\ ttx^/^-^ttl^ 

[0131] [r=.ai-vtt>f ] ^iw, ±ia-ettw u 

k iS(orx:^-^ti^ y^ tco»^^*^ 
&t£<khinM<n4>?<r>%&7*&tt*<<> 
[0132] ^tW6 7xty^y^it fe 



(19) 
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[oi3 3] (7K^t£SSm) ^WT'Mt^r^^y 
&m*^-rz>jKm i &.mAh lt^, m?l&. #7— 

7*iy#X (Color Index : £X~FX&C. I. tm-T^>^ 10 

tfr*>z>) \zmm£tix^z7m&<Dm®i%±m, m.mvk 

fix ^S^p Hte^^^^^co^'a^n^o 
[0 13 4] (gf£f) 7k&CDT^7f^&4 ^?COm<VJ& 

&>&m^fccx^Zs>^i/?Xih^xi>£\,\ r 
(Dftmmfr 7=-* vtt-e/j: i , t fisuto r 

[0 13 5] *)Sfl-eftfflt6 ^ i 

Om^m, B E TfeC i 5 itf 5 0 - 3 0 0 m 2 

/ g , D B P KfflSdS 40-150ml/l00g, W 
?g^S0. 5-10ff% P Htt^2-9!rft5t 
<D&ttf-iz Ll\ 
[0 13 6] r(0«t54t^i Itll mZ-ft. No. 
2300. No. 900, MCF 8 8, No. 40. N 
o. 52, MA 7 x MA 8 , No. 2 2 0 0B (£JLt, 
E-mt^M) : RAVEN 1 2 5 5 (^nyt'Tl) : REGA 40 
L 4 0 OR, REGAL 6 6 OR. MOGUL L ^r"V*H 
5/ h§!) : Color Black FW 1 , Color Black FW 1 8 , Co 
lor Black S 170, Color Black S 15 0, Print 
ex 3 5, Printex U (J£JL±, T^ylMK) m<Df^^n 

[0137] ^^v-4>*^i$im£tiz>Mmt ur 

II, Mz.lt. C.I. Pigment Yellow 1, C . I . P igment Ye 
llow 2, C.I. Pigment Yellow 3. C.I. Pigment Yellow 
1 3, C.I. Pigment Yellow 1 6. C.I. Pigment Yello 50 
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w 8 3*$&mtf btlZo 

[0138] t ^xfcmztizmnt L 

Tfi, «iff, C.I. Pigment Red 5. C.I. Pigment Red 
7. C.I. Pigment Red 1 2. C.I. Pigment Red 4 8 (C 
a) . C.I. Pigment Red 4 8 (Mn) , C.I. Pigment Red 
5 7 (Ca) , C.I. Pigment Red 1 1 2 . C.I. Pigment Red 
1 2 2m&mf bthZo 

[0139] ww^t Lx&mztizm&t IT 

fl, #|;tfcf, C.I. Pigment Blue 1. C.I. Pigment Blue 

2, C.I. Pigment Blue 3, C.I. Pigment Blue 1 5 : 
3. C.I. Pigment Blue 1 6. C.I. Pigment Blue 2 2. 
C.I. Vat Blue 4, C.I. Vat Blue 6 *gfcmtf btlZ> 0 * 

[0140] GSI£k£Sc#J) *»W-C«Effl-*-6-< ^ lw 

ttJB^B-efcft. lt¥^f^i, ooo 
-3 0, 0 0 0<nmffl<Dh<DibW£ IWliK 
11, li¥Wi* s 3, 0 0 0—15, oooof&i 

[0141] jEtc^K^ma^^^s^^-^y -e— x 
&<n*i>K ftmm<Di&ftmt&-*imx% 

[0 14 2] ^WCffifflUSSjfiJpf^^^tt. J^-bO 

*ttt-e*>?>, Kb extern* <o4*^%^m~rz>-®t<n 
7kxnte<, -i^i-vXJftTk (flft-f^-v*) 

[0143] r=^^tt*4H^-e#i*^» 
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(20) 
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[0144] ffi4^*<or^^^tt#ffifiH4*J<o*i*W 

y7;^/^/^^A^|Zt h y j&yutf^vyu 

# /u # 3r iy/Ht /fyt^i/xf i/yhiJf — 7- >\> 
^-hy^^. #y ^-^rv^^^U^^^y/^— 

®e^hy^^> ^y t^xfi/yy^ y/^-TvMfe 

thy^y-zi.T^, zKy ^v^^l^T/i^A- 

3i— r/i'ttR-t- h y # a, Ttv^ivrnk-r v y ■? ^ r 
h y ;—>\>t ^mtvmf c 

tt*K^»5a*teffl*tt. ^f^^ti^Lt, o. o 

5-1 0K«%<&I6H-C*>!K Hl^ifKllctto. 05- 

[0145] (ea»»iK») t^^^m 

L < fiteOJK^a fr* L £ tb-C ^ 5 i 
T**>5o T~*>fe<Dmjk&Mk LTte. TIE 
^tffcM7tc^o4 3 ^^)lJR$n'6^>^< it, IS, 
JEt-flb^B-T-a^. KM^-t 1-12 cor/u^r 

-COOM, -SOsM. -SOzNH2. 
-POsHM. -PO3M2 

[oi46] ^<D£o\zmmmm^(Dm?k&&(omAiz 

>«t^Bffl»<5DS (g) 



[0147] (-< 4>^«BPA^) ±E^i«» 

[0148] ftmm&#\k ux«, RBiBtttt 
ig. ^y i/yr^^x^f;ug, ^y^-^f- 

D»**!&s, >fy^4iWlt, 0. 0l~5ft% 
20 (dyn/cm) BJLhfc:/** X b ^JF-ffiigtBPJ^*** 

[0 14 9] Hi-CRflLfcJ: 5 *«»^ 
tt#LX\ >f ^*fc-r*ttfj:i\, 

[0150] ^fc> r/w^7 y pi*ffl©ttm*ttfla-i-s» 



[0 15 1] K^m«r«b*m«^(R«3B-rS1Mr{r 
[0152] T/u^7 y Bj«3J»ffiSrt6ffl Ufc#^<0^» 



5600 

7^y^f/^D/V-/K 7y ; e^7^ti7 
[0153] >^ ^wKi^ttffi-rs^** 

so ^-^<— ^/K *y-> ^ff—, t*— X^/K 7i/ 
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[0 15 4] jfc^iftMLfc 

mtx^z/i&mw (x^irisftL&m 

-ft, *»^T-ftfflt5*f t^tt^f it Mil 

(DUbtotftfr* W^tfs 3fSSiiS#k pHWSSU. BOB 
#B5fiH3=»h S&^BSJh»J^s^3?tcjSi:T^*ttr 

20 

[0155] *^t-ffiffln^fty 
[0156] *&wx*&.m'rz>'( <nm<nM 

pHWSE»K KJBWk »aBiSfBPJ*^f±IMaSJhJ|i»«: 
#ifc#J a* # ^ * >M4 T- ft K . #lfc#J £ f i g'J © # ^ 

■Cifi^fcaWSrSiiirflat^ £ £ a 5 f£ 5 0 40 

[0157] («»»»#J) *»w-e*feffli-s-f * 

v-i txil TIE©iP#SB 

flfc^Wf&tt*. 50 
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[0 15 8] Mc#m^&. 

[CH2 = C(CH3)-COO-C2H4N(CHj)z] , 
[CH2 = CH-COO-CzH4N(CH3)z] N 

n, n - f /ur ^ y 7 p p t°/M ^ ^ u h 

[CH2=C(CH3)-COO-C3H6N(CH3)z] . 

n, N-^f/i/T^y7 p pt°^r^yi/-h 

rCH2 = CH-COO-C3H 6 N(CH3)2] x 

[CH2 = CH-CON(CH3)z] , 

[CH 2 = C(CH3)-CON(CH3)2] . 

rCH2 = CH-CONHC 2 H4N(CH3) 2 ] . 
N, N-v^^f^r^ jx-^jv* $t y/PT^ K 
[CH2 = C(CH3)-CONHC2H4N(CH3) 2 ] x 

[CH2 = CH~CONH-C3HgN(CH3)2] , 

[CH2 = C(CH3)-CONH-C 3 H6N(CH3) 2 ] 

[oi5 9] msmr * y^y-7"^t^i:io^r, & 
-ctt, wz-tfs mt**?/^ z?*7/i>mwt. *<i/*/>v>7 

©***I4 2 0-6 0K*%<O«B*S»* L 

[0 16 0] ±IB^T-^»^Jco*^;^ffl^^tb6^(D 
te^yv- i uxfi, 2-t Kn^i/oi^/u^ 

y t^fc'yv?yi, ^/^t/yyi^ 

y /u^^T/u^/^x^/K r^yo 
o r fl- h ti 5 S5 5^ » * io ^ r tK » tt y - 



* 



41 

[oi6i] (aa»*sw») 

[0 16 2] 

-S0 2 NH 3 ^ 

— S0 2 NfH 2 COR , 
-NH 3> 

— NR3 , 

\=N+_C 2 H 6 , 
-^^-N(CH 3 ) 3 • 

-^^CH 2 -N<CH 3 ) 3 , 

-^~^-COCH 2 -N(CH 3 ) 3 . 



-Q-COCH a -*0 



[0163] ±IE*+, Rtt«*WT-» 1~12 <D\£m 

[0 16 4] ±EU3tJ:5 4«*ttaEdsjie**^T*^ 
-^V-C 2 H 5 



(22) 



20 



30 



[0165] <7) J; 5 fcE»«ffi^<7>ft*tt£<0#Ai:i 
*>S46^*s»* L^o so 
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[0166] u oii®^) je^*5sw-cteffl-r 

^3 0 — 6 8 mN/m ( d y n / c m) , ttS* s 15m 
P a • s ( c P) OT> iff* KlilOmPa • s (c 
P) i^T> J:«9^^U<(i5mPa • s (cP) £XTK 

[0 16 7] uy^fn^^tisia^) ft. 
[oi6 8] *$&wx~m^z>zt<Dx~f<z>±we/-*- 

/K n-/pt>7^3-/K ^y/pkVWT^^- 
/K n-^f/ur^^-zK 

/K t e r t -yf/U7/>n-^^$t 1 - 4 
Tir h7^ K^(D7 * KSS : Tir h >m<Dtr h : x 

^yrn-zK 1, 2, 6 ^fyhyt-/K ^^v? 

-;>f07/^i/yS^ 2 — 6 ffl^Stlg^Sra trT/i' 

— /KSDiSiRT /u^/^— -r /WIS : N - ^ ^/u— 2 - fc° a 
y Ky, i, 3-v^^/i — 2-^;^y^yy, ^ 

[0169] ±.m*fe&#mmm<Dtt&&. 

#4, >fy^©^Ril:»ltl-4 0%##3:L<. <fc 
0#£L< l*3~3 0%<7)*&HT**>5„ -f^^ 
^/k^^rSte. Mili, 3 0-9 5Ha%(D|£ia<w L 

[0170] *3giBx*ttffl-rs>r^^tt. 

EfflI(0^y^^tTt)gfflX#6^\ JU^/i/^-tc 

x 5 -r ^ <G>38f&m*t- x r> >r ^p±m £ * ^ 
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[0 17 1] <7K^-r^^OSS>±IEbfcT^^^tt 
1 — 2 0%, 4#(-*10. 1 — 1 2%<D&m&#lk Ll\ 

«MJ5*©ME#0. 3-7fi%(Dl5im 

^ >^ ^^fe^^ss 10 

©H«l:HLT, KSS^T% RWftfll:#LTft*f 

[0 17 2] <tKeMKflc(c«fi«B«r»A-r'&^>«c 
(i) fe*t&t/3i^/u^-(o{^^J:orfi^-r 

-r^JMi&tf (n) K-r>'^i:ttis^ffitt^*ffids#a 

[0 17 3] *»MOtSIE»«»:ic«fe«»S:^-r-6*- 

^ft-^-rsaa (n) t, ^urxj^^/^-<dh^ 30 
fwtflcicf+^-i-aaa ( i ) *r£t*. *<om\^ 

ffl«<o*HM<E> l-5Ky hSS«nfc««^r <b 40 
"To 

[0 17 4] *«MW«ffi«K»:^3»fiapS:^-r-6^ 

ft-en, Wis Lto*am©«iwa*«i: i d J *IE 

f+#1-5^f±M«-Ctt*0^ «;ttf* i©a (ii) 
ofc^i^a (i) &fT*o-Cfc<fc^U iRS (i) £ 

(i) zrtteotcmz, mm do *fif*v\ ^(vmc 50 
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44 

&umm (i) s:ff*5c^t>#*ui\ 

fifties. Sv^CfRflsttffiX«i-6J: 
[0 17 5] 4>'?*<D*:S^ — 

L#5o (IU *«eO«fr»^^)iii3R4r^Lfc«fi 

fr**\ '&x&>m*ftteoXh£\<\ ^fttiatt, 

/ v-feafttSf St l-CWx*/^-ft4lt MM! 

tL5 0 m^mmM^mtisXiL kjee***!* 

ffi^taSt2 0 0—1 0 0 0mj/cm 2 ^M 
^iR^ffl*^**^^^ h/Wi> 18 4 nm~4 5 

t^Ml-SOMr a d <D$5BX^Jt2:fT 9 
[0176] (»ia»8Ef« ±IEUfc*«W<0«IB«jBE 

[oi77] («flc«a^»^ft-^*ife) *»«w«*tt 

^^u-^P-7-^twJ:oXtfiiB«aEflcco^ffitc 
fKfra^^rf+^L^^r <h <DX£ Z>4 >^ y V 




MS* Li ^flUfcMwu*— 1£ J: o X&± LfcM?S£ffl 

[0178] <4>*i?=? bmmmm>m^ 

b^y K*r«;tfc*l^E»~=!/ hi. ME 
^P^cD^m^^^Lfc^a^iR^^. K 10 

*2<BE*3-=y h4r*«ATV^6r fctWRir-rSo 
[0179] «M::#38W0M >^ > hE»#ftfcJB 

«ffi««E*^» LT * -f >^ o±ffi P *«*«;tfcE»'>* 

ft*LTE«li«*r«fiK-r-5-f hE»3S«-C 

a) WEKK«fflt**ffi*»?Wk«.ai-6^Si:. 

b) IB*E«iHBWat:£-C>f ^ mr!EI£ 20 

ffiP«r*»«^fcE«^y H*, 

[0 18 0] *38M^«-5>f ^ hE»3S«(-*3 
i^c. a) (O^Stt, WaftK*l:j:oTfl«»LTt 

uvijty^^ eb mm. mm&mfbti 

UVHMt9^te:fci^Tf*. USES***: 30 

[0181] mitt, -f^^iy hE»S«£#&** 

inaftW»H-e*>s. 01^110 liisft^y k 

T% 6 0 0 dp i(D3 00; X/UX 5 ^J*s— ftrtC^A/T* 
iEijfij^^y^^xy hEft^y K-C*>5 0 ±EE<& 
^y Ktt*fleji*»atf^ It, Y CY^n 

^#9— <OtS&&E»-e#5 J: o\tty h Stt"C0^„ 
1 0 1 f*#E»J£*-efc*o * h y*— 1 1 1 dMifctfc 
^«E»«Cft: 1 0 1 tfSir y h StfC*? 19 . fflm 1 1 2 

\zx v -</u h ^ >*<t— 1 1 3 ep^/b h 

1 1 5(3ii£i9 WSHSo 1 1 4f±«E»«#«rai'5fc«) 

[0182] m^m h u— 1 1 5 \zmhtiti®immmft 

1 0 tK^i l 6Xoe£3lt-<fc 9 h iz-iCLo 
^5 iB»IJgS^5. PP^ffl h 1^-1 1 5±(DtSE» 

^ 101^1 n&M&m&ftt>tiz>f&mzm v ^ so 
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*L5 0 1 0 4ttUV/03 7^-C*)5, KESfttfrK 
[0 18 3] 1 1 l<DmV*--*XMl<Dl&U<Dfcmfr 

b&m»mmmmi5ti?>b. s^kes^* kho 

feX^T ft 0Z.h<DX%&'<7 frisky h (« 
[0 1 8 4] ES^jSfei: LTt, 1 '<*W^V>m 

[0 18 5] UV7^^fi8#tlCJ:oTfR*558^L^ 
E»«*^SE?gS:jeri-nrtEttAS*>S^«), ^K; 
7-, 3-^K7-f;^- !7 — y-Qtfi (£X±m^m 

[0186] Sk±<D 3 o<Dfe3Sifig£&fc»E»«Ett 

«5o-7l21 h -x 1 1 9{C»aiStts 

[0 18 7] m^L^t^^-CtL tSEftlStfrl 0 1 

E«K*o^jc#jC^SSJ:5^i«Sai«*tu5c « 

H3l:^tJ: 3*^^—^— 2 1 
fCR8tt©»S»i*l 0 1^0E»ct*tJESprtBfc 
/^6o r©K«#i*E»a*^*^fcJ6lSTEft 
Kt«E»IK*^Iii«*j«ffifc0^4:WBEi"S* 

[0 18 8] £fc, ^10OiSS^3CD^im»-*3tt-5AP 

*^ttW^S^KE»^ft:^to31fCTtAPlRa**Sfe 
[0 18 9] tftEftJKfr^DfRtoaSrfTofcBgic, 

t^X©Xi/fWFpH^ig5i^i:it mz-tf, m4\z 

^-rx b «E»«fls4 0 1 ^ieiitL^ffi^«ffi&ft 

S:iaSt>'t-4 0 2tftSlU ±S*Sg (Amp) X-l@ 
ffiL, lMA/D=iy/<-^- (A/D) T^i/^/i- 

5/ K4 1 0 '*4 0 3^1-^— IELVM4Bt- 



# 
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(25) 
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[0190] Wi&mmftzmm±<mmisitz>ti 

lw <£ o TMf^^MttJ: 9 fifSJ:!/ 9 e 

«p d p«i^»^5 t^x&^tf. en^ie^-y^ 

[0 19 1] 0211 te©IE«afi«±**SH-*««ritt 

^^ft^-Lfe^^^fE^^ KX% 6 0 0 d p 

i 3 0 0 x 2?iJ<7M >-^v^;y bfS^— ;/ KX£>£ 0 1 
30Y. 130M, 1 3 0CW1 3 0B(iY (-f^n 

KX£>5 0 #'J*Lfcf, 130Yt^xp-Mi«M 
£EP^Lfct£. 1 0 5<^UV ^ 9 UVEMtftfr 

[0192] 1 1 KDmyt— mmhis-i 1 5 

±<Z)«SE»SEfls: 1 0 1 te&LCD&cDW^&ff 5 tc£>. d^<0 
1 3 OM^^^xj/ hfi*^y K^^C^^JftaiS 
EH^m. UV7>/1 0 5{e£i9. -T>^il®£ 
it^tl 30C, 1 30B^< DILT, 

Hl(OKfltlRl*-C*)5. 
[0 19 3] Bia^B2ll lfeXf*4feEP^IeU 

[0 19 4] 

#cie, ^JfcWXt^JtftWSraifelfT^WSrJS 
8C*fl:tt^ttW-r5. ft> rgj5j ro/ 0 j £fc 

[0 19 5] jfe-f. *38W<0«K*a*»<OfRH^o^T 

^X^l^m0^yyi/y7>f;^- (fSp a p^. 7pp 
zKT^/l^-, ttSU («) 90 lexMESiiU 

[0196] (T/U * -^*SlW<0-&««) ^awwwffl 

SIM, 242, 2 7 1 tMt^at-r^^ 

KT^v'K&SigLfco &fe. *i^atl4 ( 2 

02, 8 7 o-§-trfE«c*tt^fe-e. ffiriar/u^ = 

8. 2%{C^6^TvK^D^fc 0 T/U^^^^ y-Op 
Hli9. 3. 9%OfflKS»!**D^-CpH 

£5. t-h^l^-^T12 0St7^ 
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^*T'pH=4. 0CB8U 1^182 0%!: 

!)-t©7^5 ^Tkft ft* * X** M 7^5 ? 7 * \Z »m 
[0197] <«»MftAOM> 

• ^y -tr y ^ 1 0. ogtf 

.^xf i/y^yn-/u 7. 5 a 

• T/u? -r^fu^o^y y — 50. os 

• tK 3 2 . 5 SB 

* (He) ») ICX 3 0 0 0 r pmX3 O^Pflffi^Lfc 

&<bjMB*Q£l (4 0 0 0 r prru 1 5 4>BB) ftff 

[0 19 8] 

• i. 5-^>^>^^-;v- io. oss 

• xfl/>^U3-;i. 7, 535 

- 3D-f^*3^7^ (a^»«2 0%) 

50. 038 

•* 32. 535 

Dl (») M) I^X 3 0 0 0 r pmX3 0$MB«£>Ufc 
it'L^aitoS (4 0 0 0 r pnu 1 5 #RB) Srf? 

[oi9 9] <««c*a^»c^afiK> 

• ^/Hr y V 10. 0^ 
. v^^lx^ y n — /u 7. 5gfl 

• r^^-ry^m^y y — so. os 

■ *fi-&H*6*J ( I RGACURE 2959. 
^tf'f ^-ttSS) 3. OS 

• 7K 2 9 . 5 gff 

* (») ») lex 3 0 0 0 r pmX3 O^fe^LAc 

aii^HBaaa (4 o o o r P m. 1 

[0 2 0 0] JilB«flca**A-C*:TIE^»ifelcJ:!9 
1) JBIft-^^spiSttT-a 

Si, ELS-8000: fftffi 2 5X:. ^ir/U^ffl) ft 



# 
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-D- 14) ^ 





A 


B 


C 


^ti^g Cnm) 


70 


115 


75 




4.1 


3.9 


3.8 


CmV) 


41 


89 


40 




O 


O 


O 



(26) 



[0 2 0 1 ] 2) p H 

KffBf (HO SL ^^-pH^-^- 
3) 1?-*«{fc 

y^^ttak BI-ZETA plus : 1&Wl2 Ot, y 
ir/H£fl!) -e»J5tLfe 0 10 

[0 2 0 2] 4) *>-*flM?te 

-f * ^ 6 ot^tm* 

[0 2 0 3] 



[0204] ^m^mmmRrj^mx^m-r 

Bkl, YK MlWCim 

[0 2 0 5] 1] 

C. I. ^ l/^ h^7^^ 1 9 5 2. 535 

2-t 9 py f> i o. 035 

^ytyy 5 . o 35 

4 V7u tVP7;P3- 4. 0 35 40 

zkStfb-*- h y o. 435 

(*i) io. 035 

7K 6 8 . i 35 

[0 2 0 6] Wxd — fy^Y 1] 

Projet Fast Yellow 2 (Zenecaf±$0 2. 0 §15 

C. L 1. 035 

^Jri??}) ^—/V 8. 035 

m^u^i/y n— ,p 8. 035 

7irf !/y-^EH 0. 235 
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•^fy/ptVU7;u^-/u 4. 0 35 

• T2 D fV^J-*— (* 1) 10. 035 
•7k 6 6 . 835 
[0 2 0 7] [vfy^^y^Ml] 

•Projet Fast Magenta 2(Zenecaf±M) 3. 0 35 

• ^ytyy 7. oa5 
■ 7. oa5 

• Tir^u/— A-EH 0. 2 35 
(JilSF^S#/i'*thjK) 

•^y7 P Pt°/U7/U3-;U 4. 0 35 

• y /\s*rS (* 1) 10. 035 

• 7k 6 8. 835 

[0208] [ww y^ci] 

• C. I. ^y^h^-1.9 9 3. 035 
. zc^U^^y rr—/U 7. 0 35 
.^xfi/y^|j3-;i, io. 035 
•Tir^uy — /UEH 0. 335 

• r^y/^y-r- (*i) 10. 035 

• 7k 6 9. 735 
(tt) *l ixh^hy^fn-yu/p^y-hy 

r^yy-h 

«p°p*A-TMPT-3EO, m*ttit¥ (HO ») 

[0209] <^>?^y±y h2<Dftm>Tm^-r 

Y2. M2MC2^ Cftb^K^^^ft^ 

[0210] [y77^^fynk2] 

•^f^y-r^ y/i^-r^ y/uSif/p*!^* 
(ili4 0, li^^ts, 000) 1. 5 35 
. ^eyx^y^/ur^y 1. 035 

- v^n^ui/^y n— /U 5. 035 

• 7k 8 1 . 535 
[0 2 1 1] ±fa/£#£riS-&U ?t-^-/^t?7 0 

fcl:Kf^$^^-/1?y^7y^ (MCF8 8. 

^M) 1 0 35. >f y tr/U7/U3-/W 1 WSriDt, 3 

• #&88 : yy- (3L+HWIWM) 
•»yfV7 : ^/U^xr^At'-X, lmm^ 

• »yfV70^» : 5 0% (flcfBlt) 

• : 3 U#Pp1 

3EfcS4*#l»^ (1 2, 00 Orpin, 2 £ 
[0 2 12] (777^^ynk 2<Z>fMK) ±.tZ<DM 



(27) 
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u -r^**ft*u rttt^y^-r 



(|gp p p^NK^X^/UA- 2 0 0, 



3 o. 
1 o. 

5. 
5. 
2. 
1 0. 



OS 
OS 
OS 
OS 

OS 
OS 



• 7K 3 8. OS 

[0213] [>fxD->f^Y2] ^77^>fV^B 
k 2<0W*{OKt-ffiffi Ltc%— (MCF8 

[0214] [vfy^^y^M2] ^9y^-(>^B 
k 2^MC0K{^fflLfc:^7-^>^ r ^^^ (MCF8 

8. ^mt^M) 10lt«, ^yhuyK7i. 

[0215] OTW>-^C2] ^7^^^f^Bk 

2<DmM<Dm^i&Faisfcjj—tf>y r 7v? (mcfs 
8. =*ft:3a») logiK, WyF^-i5 
(^i/ir t s/ * -f b k 2 rowasi ^ ng« 

[0216] (Hlft«iJ 1 -JH6« 6 ) ±|E<0 J: 5 It 

hl> 2<D#fe^y^S:fflv^ TIE©*2 0IB^b 

fl=f*«t : 6 mA, 7>fV^t-K: 10 m/#> «l 
fi: 3Mr a d XtTo/c 0 — ^ N ^660*1 5 > 6 (iPH^^ 

ttttfil 0 j/cm 2 t*tTofc n zthZ*mw<Dmt 

1-6 fc Lfc„ 
[0 2 17] 

^2 





>f>^mv h 




1 


1 


A 


2 


2 


A 


3 


1 


B 


4 


2 


B 


5 


1 


C 


6 


2 


c 



10 



20 



52 



6 ^#fe»©*ja*ifcfcj8^-a±, 1 0 0 u mm^<D P 
ET7-f /Ui^fEg^fTo /c 0 £/c. ^r^jStC^fflL^ 

[0219] jww&mfi, iwsb (i) - (5) *-e 

«Rl^®«c^r3[Elco*^T-Bl^-r5 3/^77^ >EP^ 
— , -^if i/7^^7 .y^CO^Ttb^^T 

[0 2 2 0] ^CT*ffl^fcfE»^3/ Ktt, 6 0 0 dpi 

6kHz<JrUfc e 6 0 0 dp i^^KMlfci^ 
<D1 Ky h3fc5©efctti*tt-f -eifV*. 
W ^^^W^^m^c^t-o^TIi^^ 1 5 n g, 
^^^y^lco^tlil Ky h^fc<9 3 0 n g y K 

m&mcxm—xhz>„ 

[0 2 2 1 ] 2) ±!E<£>J;5fwL-C»^*L 

TIE^*3^#£^^T-B3^*fTo5t 0 ft, 

K: 10 m/5}\ SIS : 3 M r a d "CfTo fc„ 
[0 2 2 2] 





W h 




1 


1 




2 


2 





[0 2 18] ±m<D£?\zi.xmftmj&yoA-c 
Wt^i, 2 4ra^^-fr-cffiffli-^^l&fi?iJi- so 



[0 2 2 3] ±fE«ft:*a^CXt5>r^^"^^-fey h 
1, 2^ffit>fcfE» (#%#Il-2) Mfcl^TflH^fclE 

Kfl. 6 0 0 d p i tf>E«3&fi*:*f U 
<b LXIt 8Etbi^SclS 9 . 6kHzi LJto 6 0 0 d p 
i (O^y K3M£/BLfc£#<7>l h^fc^^qttib» 

1 5 n ^?2x^>f V^f^o^Ttil Ky h^fc 
«30ng^yKOTU SHt« 1 - 6 <D»& 

[0 2 2 4] CffFffi*feRtfffPffi*Jp] ±EOSI«« 1 



(28) 
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JS***4fc:a*U5: 0 
[0 2 2 5] (!B»iiiffetf>»«fli 

( l ) 

S5fS»BXYZ • CIELAB • RCBS^lJ® (SHIPP) (£« : ft 

KfEtt $ tlX I *Z>1f&:V&mft$i(D 3 fcSttftXtjftS (9 

L/C* W*Bf«***+SB^B«tf&attRI— 
*#£U ifflfefi. l^*=«2 4BMHiEB«. GRETAG*-< 

^hpy/ x#as : d 5 o , «mf : 2 0 w*ft-c«3e l 

HHfi«lll&a 5 2 x #%«2te»LT^JBt«3»lM. 

3 tc» ur^it*« 5 6 <d&* <D&mmn<D 

[0 2 2 6] AA:M*flt^l. 4 ffi?£JLh 0 
A :6*»«JtdSl. 2-1. 4«*W. 
B : fiStfMWtJ&S 1 . 0 - 1 . 2 flS*8S 0 20 
C :fe*tf**Jta*l. 0«*i« o 

[0 2 2 7] (2) 
HHELfc^y l'* — SrJBl^T. -r^cr~> -^ifv*. > 

HH±Pp1S^*^^/^-Cfe-5„ 30 
[0 2 2 8] (3) *v^7 

C : S r L< —s/ K^^t^ai/^^7^M6, 40 
[0 2 2 9] (4) HKItt 
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